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APPENDIXB

1 Braun Mixers

2 Goulds Sump Pumps

3 Graver Water Lamella Clarifier

4 Grundfos' Well Pumps

5 Ingersoll Rand Process Pumps

6 Ingersoll Rand Air Compressor

7 JWI 800 mm Filter Press

8 LMI Chemical Metering Pumps

9 Monarch Greensand Filters

10 Perox-Pure UV Oxidation Unit

11 Wilden Air Diaphragm Pumps

12 ZEKS Compressed Air Drier
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INSTRUCTIONS

MIXING SOLUTIONS



.NQIES:.

1. CLAMP AND PLATE MOUtfTS
PROVIDE 2rt ANGUlAR
OFF CENTER MOUtfTlNG
AND 0 TO 6rt VERTICAL
ADJUSThfENT.

2. A1l. DIMENSIONS IN INCHES.

.....,.-.---- 7.7 -----oil

&
1/4 HP, 1 PH, 60 HZ,
115/230. V, 1750 RPM,
TEFC El...ECTRIC MOTOR,
1.15 S.F. Wffii lliERt.W.
OVERLOAD PROTECllON.

18.6
SINGLE REDUCllON HEUCAL
GEARING FOR HIGH LOAD
CAPACrJY AND QUIET OPERATION.
OUTPllT SPEED: 430 RPM.

PERMANENTLY WBRICATED
8AIl. BEARING CHUCK •
SHAFT SUPPORT FOR
EXTRA LOAD CAPJ.CrJY.

I
I

-J20~
30.0

316 STAINLESS STEEL
ANNEALED AND CENTERLESS
GROUND SHAfT.

REV.A 1-27-95 WAS 3 PHASE

316 STAINLESS STEEL
MARINE PROPEL.L.£R.

WEIGHT IS 45 LBS.

POLYMER MAKEUP
TANKS #2A AND 13

MIXER MODEL
SG25 GEAR DRIVE

REM SITES NASB. BRUNSWICK. ME
CONTRACT #: N624772-91"':'C-0034

DII4ENSION AND ASSEI4BLY DRAWING
FlLE NO.94116301

ALl EQUIPMENT DESION AND APPUCATION MTA SHOWN
HER£lN IS CONf1DENTW.. AND 1ltE PROPERTY OF
BRAWN MIXER. INC. NO USE OR DJSa.OSURE llfEREOF
WAY BE NADE WI1HOVT OUR WRITTEN PERMISSION.

~
~~

t----:-----------.---~J"lOUAND, MI. 4942
PH. 616-399-5600
FAX 616-399-3084



1. Bearing, Output (Ball) - 2 req.
2. Shaft, Output (state output frame size)
3. Seal, Oil (Output)
4. Bearing, Input (Ball)
5. Shaft, Input
6. Seal, Oil (Input)

7. Flange. Motor
8. Screw
9. Key, Gear

10. Gear, Output
11. Pin. Dowel - 2 req.

12. Spacer, Low Speed ~ 2 req.
13. Cover, Housing
14. Housing, Gear
15. Gasket, Input cover'
16. Gasket, Housing'
17. Plug. Pipe - 2 req.
18. Plug, Vent
19. Key, Output Shaft
20. Plate, specification
21. Screw, Drive (spec. plate) - 2 req.
22. Ring, Retaining, Internal, Input Shaft
23. Ring, Retaining, External, Input Shaft



OPERATION & MAINTENANCE MANUAL
12764 Greenly Street. Holland, MI 49424 Phone: 616/399-5600. Fax: 616/399-3084

Remember, you are backed by your BRAWN Mixer
Technical representative and the factory support team.
We are here to assist you; let us know how we can be
of help.

1. Upon receipt of your BRAWN Mixer, check for.
possible shipping damage. Report any damage
immediately to the carrier and to BRAWN Mixer,
Inc. .

Mixer Installation / Assembly j Dimension Drawings
Customer Service Contact 1
Initial Inspection 1
Safety ; 2
Installation 2-3
Storage 4
Warranty 5

I.. ";!!!~!t!~fi~~~~~~!Z9~··'· I·
.". :.-.:.".;.;.: -,;.::"..-:.::::-.":' :.'... ... . -;:- .....:.;.;:; :",:::::::::\:;:;'::;:: '~': :(:~<.: "" .:.:;' ..

Mixer Model # SD/SG-5ERIES
Mixer Serial #
Contact: --------------

.. Customer Service 616/399-5600

You have received a quality engineered and
manufactured BRAWN Mixer. We value your business,
and we will strive to provide 'you with the proper service
and equipment to meet your needs.

The information contained in this BRAWN Mixer
Operator's Manual is designed to assist you in putting
your BRAWN Mixer into operation without further delay.
Please read the entire manual before attempting to start
y ur mix r. If you have any further questions or if, by
some chance, there are some missing components,
contact your BRAWN Mixer Representative or the
factory immediately.

We welcome your comments and suggestions
concerning any BRAWN Mixer product. Please direct
these comments in writing to the National Sales
Manager at BRAWN Mixer, Inc., located in Holland,
Michigan. To expedite troubleshooting service, please
make your initial contact through your BRAWN Mixer
Representative. If, for whatever reason, your
representative cannot be reached and you have an
emergency condition, please call us directly at 616/399
5600 and ask for the Customer Service Department.

For additional information, call BRAWN Mixer, Inc. at 6.16139~5600.

2. All BRAWN Mixers are shipped with the shaft and
impeller(s) disassembled from the drive assembly.
In addition, the clamp or cup mount and any
mounting hardware for portable mixers are shipped
loose.

3. Storage: Mixers should not be stored near vibrating
machinery to avoid damage to the bearings. Store
mixers as packaged by the factory. For longer
storage periods, consult factory. If electric motors
have been subjected to humid conditions, check the
insulation resistance between phase and mass and
between the different phases. The resistance should
not be less than 100 megohms. If the resistance is
less, please consult the factory. If mixer is stored
for more than a month, the condition of the gear
and/or lubricant should be checked before the mixer
is put in operation (see lubrication instructions).

[CONTINUED ] ~
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BRAWN MIXER, INC.
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OPERAnON & MAINTENANCE MANUAL

The precautions mentioned in this manual are not
Intended to cover all hazards that may exist in a plant

.or on this equipment. Using safety mechanisms
requires the constant attention of everyone in the
vicinity of this (or any) equipment.

A plant and the related'equipment are only as safe as
the personnel are safety-minded. Proper equipment
maintenance and the use of personal safety devices will
contribute as much toward safety as will any number of
mechanical safety devices.

• To assure maximum safety, optimum performance,
and to gain knowledge of the product, it is essential
that you or any other operator of this equipment read
and understand the contents of this manual before
the mixer.. is operated.

• Do not operate this equipment unless all safety
devices are working properly. Check all devices
prior to starting the equipment.

., • Develop a safety checklist for this equipment and
perform regular maintenance to ensure continued
and proper operation.

• Disconnect and lock out electrical power before
servicing the mixer.

• Do not touch rotating parts.
• Do not make any field changes or modifications

without reviewing the change with your BRAWN
sales representative or the BRAWN Customer
Service Department.

[REFER TO ASSEMBLY I DIMENSION DRAWING.]

Refer to the mixer installation I assembly drawing for
imPortant mounting structure design, assembly,
mounting and dimensional data.

1. For clamp-mount units, install the mixer drive on the
mounting structure and secure by tightening the clamp
screw.

• For plate-mount mixers, instail the mixer drive on the
mounting structure and secure with proper1y-sized,
Grade 5 or better hardware. Torque the hardware
as recommended in TABLE 1.

2. Install the impeller(s) on the mixer shaft by carefully
sliding the impeller hub over the shaft to its proper
location and tighten the set. screws.

3. Install mixer shaft [16) by inserting one end into the
chuck driveshaft until it bottoms out [14]. (It is
recommended that the mixer shaft portion engaged in
chuck driveshaft be coated with an anti-seize
compound.) Tighten setscrews [15] to secure shaft.

HAADW~E SIZE
:.. :.. -:.

TABLE 1: RECOMMENDED TORQUE VALUES,J. .

.:::... . ...::·:.>··i,. ·r6~QUE vALiJES·(FOc)!P6tJ~D~)-::::·.; .:.:. :•..... : :..):•.. :
.: STANDARD GRADE 2&'00 SERIES sTAi~Lissa:·:::.) ;~i~HS~E~G+~:9RAi>ES 5& 8.•.......•::.•.•...

1/2 -13

8116 -12

40

85

85

80

{CONTINUED / -I

For additional information, call BRAWN Mixer, Inc. at 616139~S600. PAGE 2



BRAWN MIXER, INC.
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OPERAnON & MAINTENANCE MANUAL

... ':'....... ;.- ......

BOLT-TIGHTENING RECOMMENDATIONS: Inadequately orhnproperly tightened hardware can loosen dueto vibration
during mixer operation. This can result in reduced mixer life or·damage to equipment. Recommended torques for
tightening all in-tank and mounting hardware are listed in TABLE 1 [Page 2]. These average torque values should be
considered only as gUides and not as absolute values.

The following guidelines are based on mixing in vertical cylindrical tanks with flat, dished, or shallow cone bottoms.
Mixer installations may vary with tank shape, retention times, starting conditions and other requirements.

1. For liquid levels 0.5 to 1.1 times the tank diameter, a single impeller is suitable.

2. For liquid levels 1.1 to 1.6 times the tank diameter, use dual imPellers.

3. Impellers may be 10cat!3d from 0.5 to 2.0 impeller diameters off the tank bottom, with one diameter off bottom being
optimum.

4. When dual impellers are necessary, spacing between impellers should be approximately two impeller diameters with
gear drives, and four to five impeller diameters with direct drive mixers. .

5. Mixer position in tank should be as shown in FIGURE A [below] for maximum turnover of liquid.

FIGURE A

, x PROP DIA.

CLAMP MOUNTING. NO BAFFLES

[CONTINUED J~

For additional infonnation, call BRAWN Mixer, Inc. aI6161399-5600. PAGE 3



,BRAWN MIXER, INC.

"~ .

OPERAnON & MAINTENANCE 'MANUAL

Units shipped from BRAWN Mixer, Inc. are intended to be used within 30 days after receipt and presumed to be stored
indoors in a heated building. If you intend storing units under adverse conditions or for a long period of time, special
storage precautions will be necessary.

1. Store in a sheltered area away from chemical vapors or steam.
2,. Cover.
3~ Do not store in sunlight or near high heat.
4. Spray oil on exposed shafts and seals. Remove oil on start-up.
5. Rotate output shaft 3600 every~ weeks.

(CONTINUED ] ~

For additional information, call BRAWN Mixer, Inc. at 6161399-5600, PAGE ..



BRAWN MIXER, INC. OPERAnON & MAINTENANCE MANUAL

- SHOULD WE MAKE A MISTAKE••.

BRAWN Mixer, Inc.'s Direct Returns Policy

-
WARRANTY: All equipment or parts covered by this
manual are guaranteed free from defective material and
workmanship for a period of eighteen (1 B) moriths from
date of purchase, under normal use and service. This
warranty does not cover failure of normal wear parts
unless the failure of such part has resulted from
defective material and workmanship. BRAWN Mixer
Inc: will repair or replace, at its option, any equipment
which has been found to be defective and is within the
w~rranty ~eriod, provided that the equipment is shipped,
with prevIous factory authorization, freight prepaid, to
BRAWN's plant in Holland, Michigan, USA. All retum
shipments are made FOB BRAWN's factory. BRAWN
~s ~ot responsible for removal, installation, or any other
incidental expenses incurred in shipping the equipment
to or. from BRAWN. In the case of components
purchased by BRAWN Mixer, Inc. and incorporated in
the equipment, the component manufacturer's
guarantee shall apply. NOTE: Any modifications or
corrective work done to the equipment which were not
specifically authorized in writing by BRAWN Mixer, Inc.
shall void this limited warranty, and BRAWN Mixer, Inc.
shall accept, no liability for any of the corrective work or
expenditures which were conducted without their prior,
written autholization. BRAWN Mixer, Inc. shall not be
held liable for any further cost, expense, or labor to
replace equipment or replaceable parts, or indirect or
consequential damages.

With the xceptions of the limited warranty set out
above, there are no other understandings, agreements,
representatives, or warranties implied (inclUding any
regarding the merchant-ability or fttness for a particular
purpose), not specified herein, respecting this
agreement or eqUipment, hereunder. This contract
states the entire obligation of BRAWN Mixer, Inc. in
connection with this transaction. .

For additional information. call BRAWN Mixer, Inc. at 6161399-5600.

To ensure proper handling of your return, please take
a moment to read the following:

• All. returns require a RETURN GOODS
AUTHORIZATION (RGA) NUMBER. We are unable
to process your return or issue proper credit without
an approved RGA number. .

• All. returns must be COMPLETE, including all
original warranties, manuals, documentation and
packaging. .

• All. prodUct must be received within 20 days of
issuing an RGA number.

How to Return Product

You must have a RETURN GOODS AUTHORIZATION
(RGA) number before you return any product to
BRAWN Mixer, Inc. To obtain this number, call
·616/399-5600 and ask for Customer Service. Be sure
to have available the following information:

• your order number
• the BRAWN product serial number
• the part number and description of the product
• the reason for the return .

* IMP 0 R TA N T *
The Return Goods Authorization number must be
written clearly on all boxes being returned. C.O.D.
shipments will not be accepted.

PAGE 5



PlAJIl VlE.W
&

1/2 HP. 1 PH. 60 HZ.
115/230 VAC. 1750 RPM
lU'C El£CTRIC MOTOR.
1.15 S.F. WITH THERt.1AL
OVERLOAD PROTECTION.

23.2

70.0

ADJUSTABLE

SINGLE REDUCTION HEUCAL
GFARING FOR HIGH LOAD
CAPACfTY AND QUIET OPERAllON.
OUTPUT SPEED: 430 RPM.

MOTOR AND DRlVESHAFT
FlEXIBLY COUPLED FOR
SHOCK LOADING PROTECTION.

DRIVESHAfT INDEPENDEtm..y
SUPPORTED WITH lWO SE'ALED1
PERMANENll.Y LUBRICATED
BALl.. BEARINGS.

STANDARD Cl..AMP MOUNT.

t.1AlERlAL OF WETTED PARTS
IS 316 STAINLESS srm..

.WEIGHT IS 95 POUNDS.

REV.A 1-'27-95 W/>S 3 PHASE
EQUAUZATION TANK #7

MIXER MODEL
BGM50 GEAR DRIVE

REM SITES NASB. BRUNSWICK. ME
CONTRACT I: N624772-91-C-0034

DIt.tENSION AND ASSEt.tBLY DRAWING
FILE NO.94116101

AIl.. EQUIPMENT DESION AND APPI..lCA11ON OATA SHOWN
HERElN IS CONf1DEN1W. AND THE PROPERlY OF
BRAWN MIXER, INC. NO USE OR DISCl.OSlIRE lHEREOF
NAY BE NADE wnHOVT· OUR WRmDI PEmtISSION.

~
~~

...-------..,....------.....-----l,-tOUAND. 1.11. 4942
PH. 616-399-5600
FAX 616-399-3084



25

26,27

28 29

o 0

*REFER TO GEARBOX ASSEMBLY DRAWING

18

19,20,21,22

23
24

OPTIONAL BEAM
MOUNTING PLATE

ASSEMBLY DRAWING

MIXER MODEL
BGM33 THRU·200

GEAR DRIVE

*32
2
3
4
5----#-I'4~_;
6---G:Jl;4+.r-"i---It:JJ--)

17----=~~.
7
8
9
10=;~.K

OPTIONAL
RIGID SHAFT
'COUPLING

fll£ NO.1 09303

AU.. EQUIPWENl' DelJON AND ~11ON ~TA SHOWN
HERElN IS CONFlDEN1W.. AND THE PROPERlY Of"
BRAWN ~IXER. INC. NO USE OR DISCLOSURE THEREOF
NAY BE NAOE VrTTIiOlIT OUR WR1TIDl PERMISSION.

~
~~

1------------_r_---l"OUAND, MI. 49+2
PH. 616-399-5600
FAX 616-399-308+



26,27

OPTIONAL
RIGID SHAFT

COUPLING 1

.REFER TO GEARBOX ASSEMBLY DRAWING

11,12

13

14

16

30,31

17

ASSEWBLY DRAWING

MIXER MODEL
BGMF33 THRU 200

GEAR DRIVE

AU. EQUIPIofDlT DESIGN N1D APPUCAnON ~TA SHOWN
HEREIN IS CONFlDDlTW. AND 'Tl1E PROPERTY OF'
BRAWN NIXER, INC. NO USE OR DISCLOSUR£ TM£REOF'
~y BE NAOE WIT1iOVT OUR WRITTEN PERMISSION.

. Fll£ NO.1 09304

~
ijffii.<!:a~ IDf@a

r- .:....-.....----l"OUAND. MI. 4942
PH. 616-399-5600
fAX 616-399-3084



--f-
NOUKTlNQ HOLE DIMENSIONS DESIGN LOADS

NIXER 150 LB. ANSI FlANGE DRIWNO DOWNWARD BENDING TORSlO~MODEL ANSI BOLT
H:Es

BOLT
BD/BGM SIZE O.D. CIRe. D~ T Lew> (lBS.) (IN. lBS.) (IN. lBS.)

25 e 11.0 9.50 8 .75 1.83 320 ....300 100
3J e 11.0 9.so 8 .75 1.83 33S ....300 150
~ e 11.0 USO 8 .75 1.83 350 4.300 200
75 e 11.0 9.so 8 .75 1.83 385 ....300 300
100 e 11.0 9.150 8 .75 1.83 380 ....300 400
160 8 13.5 11.75 8 .75 1.88 500 7.500 800
200 8 13.5· 11.75 8 .75 1.88 520 7.500 800
300 8 13.5 1';75 ·8 .75 1.88 5-40 8,700 '.200
~ 8 13.5 11.75 8 .75 1.88 580 8.700 2,000

1!BI.L1

NOTES:
1. WARIWiTY APPUES ONLY TO ITEMS FURNISHED B'l" BRAWN MIXER. INC.

AU.. OTHER EQUIPMENT AND DESIGNS ARE. TliE RESPONSlBlUJY OF OTHERS.
BRAWN NIXER. INC. DOES NOT WARRANT. GUAIWm:L OR ASSUME ANY
RESPONSIBIUJY FOR TliE DESIGN OR CONSTRUCT10N OF THE MOUKTlNG
STRUCTURE FOR THE MIXER.

2. DESIGN LOADS ARE GRE'A1!R THAN ACTUAL I..CW)S B'l" A SUrTABl£ FACTOR
TO PROVIDE FOR ADEQUATE DESIGN OF MIXER MOUNTING S'TRUCTURE.

3. ROUND TANKS REQUIRE IWf\.ES AS SHOWN, UNlESS OlliERWISE
INS'TRUCTED B'l" BRAWN t.lIXER, INC.

4. DESIGN LOAD AND .NOZZI.£ MOUNTING INFORMATION. FOR CLOSED TANK
INSTALlATION. IS APPUCABLE FOR BOTH STUffiNG BOX AND MECHANICH.
S£AL MIXERS.

5; fUNQE SI2ES LAROER THAN STANDAAD ARE AVAIlABLE AS AN OPTlON.

VERTlCAI.. ON CDm:R MOUKTlNG

TANK -)( -orDLt..
3ft' ~ S-
3:s' 1et" 5.5-
~ ,,- tr
3fI' 11.S- &.&"'
...2' 13.&"' 7
-I-tr 14.S- 7$
4tr 15.6' 8.7S'
51- 17 9$
M- lIr 1et"
57 HI" 10.S'
ed' 2et" ,,-
t3 21.&"' 12'
etr 22.S' 12.&"'
W 23.S' 1~
72' 26' ,....
76' 2tr 14.7&"'
7tr 2T 15.6'
81- 28.S- 18.S'
M- 29.6' '7
get" 31.S- 1tr
9~ 32.S" 18S
9tr J.r 19.6'
9~ ~ 2et"

102' 3tr 20S
1~ sr 21-
10tr 38.S" 2Z'
11'- 39.S- 22.S'
114- 40$ 2:f'
117 ...2' U
12et" ~ 24.S"
12tr ...s.S" 26'
132' 47.S' 27
138" 5(f 2~1....... 62'

~

OVERAU.
HEJGtfT

FU NO. SDB101A MTE 9-7-94 I , .....

~~~~OF'SIlOIIII BRAWN MIXER, INC. I
~=~=~ MIXER MODEl.

BD & BGM ANSI FLANGE MOUNT__ MIl ....-.u __

L~J '
I.. 11: .1

ANGLE OFF-SET tolOUNTING
(SEE TABLE 2 FOR DIMENSIONS)

OVERALl.
HElGtfT

r-][-,
L_ _.J

L~J '
I.. TANK .1

SIZE

1- BAFf'U:
OFFSET



1. Bearing, Output (Ball) - 2 req.
2. Shaft, Output (state output frame size)
3. Seal. Oil (Output)
4. Bearing, Input (Ball)
5. Shaft, Input
6. Seal, Oil (Input)

7. Flange, Motor
8. Screw
9. Key, Gear

10. Gear. Output
11. Pin, Dowel- 2 req.

12. Spacer, Low Speed - 2 req.
13. Cover, Housing
, 4. Housing, Gear
, 5. Gasket, Input cover

( , 6. Gasket, Housing
, 7. Plug, Pipe - 2 req
, 8. Plug, Vent
, 9. Key, Output Shaft
20. Plate, specification
2'. Screw, Drive (spec. plate) - 2 req.
22. Ring, Retaining. Internal, Input Shaft
23. Ring, Retaining, External, Input Shaft



OPERATION & MAINTENANCE MANUAL12764 Greenly Street. Holland, MI 49424 Phone: 616/399-5600. Fax: 616/399-3084

CONTENTS
Remember, you are backed by your BRAWN Mixer
Technical representative and the factory support team.
We are here to assist you; let us know how we can be
of help.

Mixer Model # . . . . . . . . . . . . . . . .. BGM-5ERIESMixer Serial # _
Contact:
.. Customer Service 616/399-5600

Mixer Instal/ation / Assembly I Dimension Drawings
Customer Service Contact 1
Initial Inspection 1
Safety ..• ·..· 2
Instal/ation 2-3
Lubrication 4
Storage 4
Warranty ( 5

You have received a quality engineered and
manufactured BRAWN Mixer. We value your business,
and we will strive to provide you with the proper service
and equipment to meet your needs.

The information contained in this BRAWN Mixer
Operator's Manual is designed to assist you in putting
your BRAWN Mixer into operation without further delay.
Please read the entire manual before attempting to start
your mixer. If you have any further questions or if, by
some chance, there are some missing components,
contact your BRAWN Mixer Representative or the
factory immediately.

I
. .

CUSTOMER SERVICE
I

I.· ..... INITIAL INSPECTION ··1

1. Upon receipt of your BRAWN Mixer, check for
possible shipping damage. Report any damage
immediately to the carrier and ·to BRAWN Mixer,
Inc.

2. All BRAWN Mixers are shipped with the shaft and·
impeller(s) disassembled from the drive assembly.
In addition, the clamp or cup mount and any
mounting hardware for portable mixers are shipped
loose.

3. Storage: Mixers should not be stored near vibrating
machinery to avoid damage to the bearings, Store
mixers as packaged by the factory. For longer
storage periods, consult factory .. If electric motors
have been subjected to humid conditions, check the
insulation resistanpe between phase and mass and
between the different phases. The resistance should
not be less than 100 megohms. If the resistance is
less, please consult the factory. If mixer is stored
for more than a year, the condition of the gear
lubricant should be checked before the mixer is put
in operation (see lubrication instructions).

We welcome your comments and suggestions
concerning any BRAWN Mixer product. Please direct
these comments in writing to the National Sales
Manager at BRAWN Mixer, Inc., located in HoI/and,
Michigan. To expedite troubleshooting service, please
make your initial contact through your BRAWN Mixer
Representative. If, for whatever reason, your
representative cannot be. reached and you have an
emergency condition, please call us directly at 616/399
5600 and ask for the Customer Service Department.

For additional j.,tormation. call BRAWN Mixer, Inc:. at 6161399-5600.

{CONTINUED J....
PAGE 1



BRAWN MIXER, INC. OPERAnON & MAINTENANCE MANUAL

The precautions mentioned in this manual are not
intended to cover all hazards that may exist in a plant
or on this equipment. Using safety mechanIsms
requires the constant attention of everyone in the
vicinity of this (or any) equipment.

A plant and the related equipment are only as safe as
the personnel are safety-minded. Proper equipment
maintenance and the use of personal safety devices will
contribute as much toward safety as will any number of
mechanical safety devices.

• To assure maximum safety, optimum performance,
and to gain knowledge of the product, it is essential
that you or any other operator of this equipment read
and understand the contents of this manual before
the mixer is operated.

• 00 not operate this equipment unless all safety
devices are working properly. Check all devices
prior to starting the equipment.

• Develop a safety checklist for this equipment and
perform regular maintenance to ensure continued .
and proper operation. -.-

• Disconnect and lock out electrical power before
servicing the mixer.

• Do not touch rotating parts.
• Do not make anyfieldC:hanges or' modificatiOns

without reviewing the change with your BRAWN
sales representative or the BRAWN Customer
Service Department.

(REFER TO ASSEMBLY I DIMENSION DRAWING.]

Refer to the mixer Installation I assembly drawing for
important mounting structure design, assembly,
mounting and dimensional data.

1. Models BO and BGM portable mixers are designed with
handles incorporated in the mounting base. These are
intended for lifting of the mixer assembly.

2. For clam~mount units, install the mixer drive on the
mounting structure and secure. by. tigQtenin~&-~~
.crew.

• For ftxed-mount and cup plate mount mixers, install
the mixer drive on the mounting structure and secure
with properly-sized, Grade 5 or better hardNare.
Torque the hardware as recommended in TABLE 1.

3. Install the impeller(s) on the mixer shaft by carefully
sliding the impeller hub over the shaft to its proper
location and tighten the set screws.

4. InstaU. mixer shal't [til) by inserting She end .witt\..,-_.
machined groove into the chuck driveshaft (14). (It is
recommended that the mixer shal't portion engaged in
chuck driveshal't be coated with an anti-seize
compound.). Tighten setscrews [1.5) to secure ahan.-

• 11 optional rigid shaft COUpling [25) is furnished,
connect the mixer shaft EZS) and rigid driveshal't
couplings by carefully engaging the shaft rabbeted
faces and installing the mounting hardHare (28 &
27J. Be careful not to damage the coupling faces or
rabbets,' as this can cause excessive shaft runout
that will affect the life of the mixer.

TABLE 1: RECOMMENDED TORQUE VALUES
J.

.:..:.: .. .:.: ....

318 - 16

7/16 - 14

1/2 -13

1/16 - 12

518 - 11

Sf4 -10

718 - 8

1-8

17

27

40

85

15

135

210

27

.0
125

225

365

645

(CONTINUED J~
For addil)onal information, caB BRAWN Mbter, Inc. at 6161399-5600.. r, -:



t:SKAWN MIXER, INC. OPERAnON & MAINTENANCE MANUAL

INSTALLA TION CbNTINUED.. ~ .
::: ....

BOLT-TIGHTENING RECOMMENDATIONS: Inadequately or improperly tightened hardware can loosen due to vibration.during mixer operation. This can result in reduced mixer life or damage to equipment. Recommended torques fortightening all in-tank and mounting hardware are tisted in TABLE 1 [Page 2J. These average torque values should beconsidered only as guides and not as absolute values.

The following guidelines are based on mixing in vertical cylindrical tanks with flat. dished. or shallow cone bottoms.Mixer installations may vary with tank shape, retention times. starting conditions and other requirements.

1. For 6quid levels 0.5 to 1.1 times the tank diameter, a single impeller is suitable.

2. For tiquid levels 1.1 to 1.6 times the tank diameter. use dual impellers.

3. Impellers may be located from 0.5 to 2.0 impeller diameters off the tank bottom. with one diameter off bottom beingoptimum.

4. When dual impellers are necessary, spacing between impellers should be approximately two impeller diameters withgear drives. and four to five impeller diameters with direct drive mixers.

5. Mixer position in tank should be as shown in FIGURE A [belowJ for maximum turnover of liquid.

-FIGURE A

1 PROP DIA.

CLAMP MOUNTING, NO BAFFlES

/C0t/TiNUED ] ~
For additional ilfonnalion, caD BRAWN Miler, Inc. at 616.·399-5600. PAGE 1
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Gear boxes are lubricated for life. If the application
calls for outdoor installation in extremely cold or
extremely warm temperatures, or in corrosive
environments, consult the factory.

Units shipped from BRAWN Mixer, Inc. are intended to
be used within 30 days after receipt and presumed to
be stored indoors in a heated building. If you intend
storing units under adverse conditions or for a long
period of time, special storage precautions will be
necessary.

For additional information, call BRAWN Mtler, Inc. at 616139~5600.

1.

2.
3.
4.

5.

Store in a sheltered area away from chemical
vapors or steam.
Cover.
00 not store in sunlight or near high heat.
Spray oii on exposed shafts ana-sealfp..; RemO\'e"'- .
oil on start-up. .
Rotate output shaft 360° every 3-4 weeks.

{CONTINUED J ""*
PAGE"
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..'WARRANTY,':::/'::>: ",0, ,.',',.,,0, .•.,•.•,.:.,",',"1
.... ::.:

' :::<.

.. SHOULD WE MAKE A MISTAKE.••

BRAWN Mixer, Inc.'s Direct Retums Policy

UMITED WARRANTY: An equipment or parts covered
by this manual are free from defective material and
workmanship, under normal use and service for a'
period of eighteen (18) months from date of purchase.
This warranty does not cover failure of normal wear
parts unless the failure of such part has resulted from
defective material and workmanship. BRAWN Mixer,
Inc. will repair or replace, at its option, any equipment
which has been found to be defective and is within the
warranty period, provided that the equipment is shipped,
with previous factory authorization, freight prepaid, to
BRAWN's plant in Holland, Michigan, USA. All return
shipments are made FOB B.RAWN's factory. BRAWN
is not responsible for removal, installation, or any other
incidental expenses incurred in shipping the equipment
to or from BRAWN. In the case: of components
purchased by BRAWN Mix~r, Inc. and incorporated in ,
the equipment, the component manufacturer's
guarantee shall apply. NOTE: Any modifications or
corrective work done to the equipment which were not
specifically authorized in writing by BRAWN Mixer, Inc.
shall void this limited warranty, and BRAWN Mixer, Inc.
shall accept no liability for any of the corrective work or
expenditures which were conducted withoUt their prior,
written authorization. BRAWN Mixer, Inc. shall not be
helcl liable for any' further cost, expense, or labor to
replace equipment or replaceable parts, or indirect or
consequential damages.

With the exceptions of the limited warranty set out
above, there are no other understandings, agreements,
representatives, or wa"anties implied (including any
regarding the merchant-ability or fitness for a particular
purpose)" not specmed herein, respecting this
agreement or equipment, hereunder. T~is contra~

states the entire obligation of BRAWN Mixer, Inc. In

connection with this transaction.

For additional information, call BRAWN Mixer, Inc. at 6161399-5600.

To ensure proper handling of your return,please take
a moment to read the followi~g:

• ALL returns require a RETURN GOODS
AUTHORIZAnON (RGA) NUMBER. We are unable
to process your return or issue proper credit without
an approved RGA number. '

• ALL returns must be COMPLETE, including all
original warranties, manuals, documentation and
packaging. .

• ALL product must be received within 20 days of
issuing an RGA number.

How to Return Product

You must have a RETURN GOODS AUTHORIZAnON
(RGA) number before you return any product to
BRAWN 'Mixer, Inc. To obtain this number, call
616/399-5600 and ask for Customer S~rvice. Be sure
to have available the following information:

• your order number
. • your ~ustomer number

• the BRAWN product serial number
• the part number and description of the product
• the reason for the return

1r IMPORTANT *
The Return .Goods Authorization number must be
written clearly on all boxes being returned. C.O.D.
shipments will not be accepted.

PAGE 5



~ 9.75---j

14.63

tlO.56 HOLES IN MOUNTING
STRUCl1JRE REQUIRED.

PLAN VIEW ! 3 HP, 3 PH, 60 HZ,
230/460 V, 1750 RPt.4

9.6 3 TEFt ELECTRIC MOTOR, .
. 1.15 S.F. WT11i THERMAL.

,..- --1-.....1.....__,-+6.7 OVERLOAD PROlECTION.

24.9

88.0

SINGLE REDUCTION HEUCAL
GfARlNG FOR HIGH LOAD
CAPACIlY AND QUIET OPERATION.
OlTTPUT SPEED: 430 RPM··

MOTOR AND DRJVESHAFT
FLEXIBLY COUPLED FOR
SHOCK LOADING PROlECTION.

DRJVESHAFT INDEPENDENTI.Y .
SUPPORTED WITH lWO SEALED,
PERMANENTLY LUBRICATED
BAll. BfARINGS.

MATERIAL. OF WEITED PARTS
IS 316 STAINLESS SITEL

.WEIGHT IS 95 POUNDS.

SLUDGE DAY TANK #13

MIXER MODEL
BGMF300 GEAR DRIVE

REM SITES NASB, BRUNSWICK, ME·
CONTRACT H: N624772-91-C-0034

DINENSI6N AND ASSENBlY DRAWING
FILE NO.94116401

AU. EQUIPMENT DESIGN AND APPLICATION Oo\TA SHOWN
HEREIN IS CONFlDENTW. AND lHE PROPERTY Of
BRAWN MIXER. INC. NO USE OR DISCLOSURE lHEREOF
NAY BE MADE WITHOUT OUR WRITTEN PERMISSION.

~
~~

r-------------r---~J10LL.AND, MI. 4942
PH. 616-399-5600
FAX 616-399-3084



)

25

26,27

28 29

o 0

,"

18
19,20,21,22

23
24

OPTIONAL BEAM
MOUNTING PLATE

ASSOIBLY DRAWING

MIXER MODEL
BGM33 THRU 200

GEAR DRIVE

*REFER TO GEARBOX ASSEMBLY DRAWING

1

*32
2
3
45- _

6-----'~~rr_'1'_____;ur-J
17--~~~

7
8
9
10=;~.t[

OPTIONAL
RIGID SHAFT

COUPUNG,

F11.E NO. 109303

AU. EQUIPWENT' DESIGN AND N"PI.JCAllON D4TA SHOWN
HEREIN IS CONFlDENTW. AND THE PROPERlY OF
BRAWN ~IXER,. INC. NO USE OR DISClDSURE THEREDF'
NAY BE NADE wrTHOUT OUR WRfTTDl PERMISSION.

~
00lb<131~~

r---------'-----r------IflOUAND, 1.11. 49+2
PH. 616-399-5600
fAX616-399-J08+



26,27

28

OPTIONAL
RIGID SHAFT

COUPLING 1

*REFER TO GEARBOX ASSEMBLY DRAWING

11,12

13

14
16

30,31

17

ASSEWBLY DRAWING

MIXER MODEL
BGMF33 THRU 200

GEAR DRIVE
FlL£ NO.1 09304

ALL. EQUIP..OO DESIGN AND APPUCAllON ~TA SHOWN
HEREIN IS COHFlOENTW. AND 1l1E PROPERTY Of'
IlAAWN NIXER, INC. NO USE OR DISCU)SURE 'THEREOF
NAY BE NADE WlniOVT OUR WRITTEN PERJ.1ISS1OH.

~
fMIl4<I3I~ 00C@a

~ ~ -r-_~,.,OUAND, MI. 4942
PH. 616-399-5800
FAX 616-399-3084

......'



STANDARD TEFC lliREE
PHASE El..ECTRIC MOTORS
AVAILABLE IN 3 AND 5
HORSEPOWER.
MOTOR OPllONS INCLUDE:
DC WTTH VARIABLE SPEED
CONTROL.. EXPLOSION
PROOF AND AIR.

SINGLE REDUCTION HELICAL.
GEARING FOR HIGH LOAD
CAPACITY AND QUIET
OPERATION.

OPllONAL. AIR MOTOR
INCLUDES MUFF1.£R AND
NEEDLE VALVE. REFER TO
TABLE FOR AIR SUPPLY
REQUIREMENTS.

tlO.56 HOLES IN MOUlmNG
STRUCTURE REQUIRED.

MOTOR AND ·DRIVESHAFT
A.EXIBLY COUPLED FOR
SHOCK LOADING PROTECllON.

DRIVESHAFT INDEPENDENTLY
SUPPORTED WIlli lWO SEALED,
PERMANENTlY LUBRICATED
.BAIl. BEARINGS.

MOUlmNG STRUCTURE
(BY OlliERS).- .

::::::::-~-. A.EXIBLE SHOCK MOUNTS

I. .

OPTIONAL. ANGLE RISER

PlAN VIEW

9.75

B

A

r S
.
7S
-'

OPTIONAL. ANGLE
RISER MOUlmNG

OPTIONAL
RIGID SHAfT

COUPUNG

14.63

STANDARD MATERIAL OF
WETTED PARTS IS 316
STAINLESS STEEL OlliER
MATERIALS OPTIONALLY
AVAILABLE.

.WElGHT IS IN POUNDS WITH
ELECTRIC MOTOR. DOES NOT
INCLUDE SHAfT, IMPEllERS,
.OR AIR MOTOR.

OPTIONAL. UPPER
IMPELLER.

MIXER MODEL
BGMF300 AND 500

GEAR .DRIVE
DlhfENSION AND ASSEhfBLY DRAWING

• PER ORDER

ADJUSTABLE

SHAFT LENGlli
PER ORDER

AIR MOTOR HORSEPOWER
AND AIR CONSUMPTION

MIXER DIMENSION
MODEL A B .WGT.

BGM300 25.6 16.9 116

BGM500 27.0 19.6 131

FlLE NO.0394010

NJ... EQUIPNOO DESIGN AND APPUCA110N ~T'" SHOWN
HERElN IS CONAOENTW. AND lHE PROPfRT'f Of'
BRAWN NIXER, INC. NO USE OR DlSCl.OSURE, THEREOf'
NAY BE t.lADE WITHOUT OUR WR/T1Dl PERMISSION.

HORSEPOWER 3 5
MAX. AIR
CONSUMPTION 120 175
CFM 100 PSI
INLET SIZE (NPT) 3/4 1

~
~~

t-------------~--_fflOUAND, MI. 4942
PH. 616-399-5600
FAX 616-399-3084



1JERTlCAL. ON CENT!R MOUNTING

L-J...~.JI- TANK DIA.
--t 12

TANK
-~ -'fOIA.

J(:f rr S'
33" 10" 5f·3e" 1'-
3fI' 11.S' 8.S' '

. loT 13.S' 7
~ 14.5- 7.ft'
4S' HI.5' 8.7S'
51- 17 8E
U' 18" 10"
57 Ill" 10.S'
80" 20" 11-
s;r 21.5" 1T
8e" 22.S' 12.S'
W 23.5' 13"
7T 2$ 14"
76' 2ft' 14.76'
78" 27 16.ft'
81- 28S 18.S'
84- 29.6' 17
to" 31.S' 18"
1i3" 32.S' 18.5"
lift' 34" 18.5"
W 3S' 20"
10T 38" 20.S'
1OS' 3T 21-
108" 38.S' 2T
11'- 38.S' 22.6'
11'- 4O.S' 23"
11T 4tr 24-
120" 4J" 24.S'
12ft' ~.6' 2ft'
13T 47.S' 2T
131f 50" 28.5"
1"- 52" 30"

TABLE 1

DESIGN L<W>S RECOMMENDED CHANNa SIZE
MIXER DOWNWARD BENDING TORSIONAl. BfAM SPAN UP TO AND INCL

~ I..OAO (lBS.) (IN. LSS.) (IN. LBS.)
lift' 1"-

25 215 4,300 100
3J 230 4,300 160
60 245 4,300 200
75 260 4,300 JOO C4x C8x100 275 4,300 400 7.25# 8.21160 J60 MOO eoo
200 380 7,500 800
JOO 400 8,700 1,200
1500 420 8,700 2,000

SEE TABU: 1

:::- I ....:::::-_.J

I = I I ~i L iI. If

ANGULAR OFF-SET MOUtlTlNG
(SEE TABI..£ 2 FOR DIMENSIONS)

(4) U/18 MOUNTING
HOI..£S IN TOP fW«)E
Of CHANNELS

r SEE TABU: 1
7':'7 L

I iii i
i II I I II T 4 EQUlSP10CED BAfF1.£S

(NOT flJRNlSHED fJ'( BRAWN)
REQUIR£D.

1-~

---+lllr!-...,~r-
IW'f1.£
lDlcmt

~GHT
SIDE

LN·-4.M _~4r+=....~- ~

TABLE 2

NOlES:
1. WARIWm' AP~ ONLY TO rrncs F\JRNISHED fJ'( BRAWN MIXER, INC.

ALL OlliER EQUIPMENT AND DESIGNS ARE lli£ RESPONSlBIlJI'Y Of OTHERS.
BRAWN MIXER. INC. DOES NOT WARRAHT, GUAJWm:E. OR ASSUME AN(
RESPONSlBIl.IrY FOR lHE DESIGN OR CONSJRUCT1ON Of' THE MOUNTING
lliE MIXER.

2. DESIGN L<W>S ARE GREATER 'T1-L'N AC1\JAL LOADS fJ'( A SUITABlE FACTOR
TO PROVIDE FOR ADEQUATE DESIGN Of IdIXER MOUtrnNG STRUC1URE.

3. ROUND TANKS REQUIRE BAfI"lES Mi SHOWN UNUSS OTHERWISE
INSTRUCTED fJ'( BRAWN MIXER. INC.

AIJ.. EIIlFWJn' DESIIlM NIl N'PlJCllIIlN IlIlI'A IHDIN
ID!IN IS CClfRlOlIW. NG ntr: Pl'lIlPtKIY at
INIIII Jam. INC. NO UK 011 IleCLOSUIlE 1IlfJiIElIf'
!MY • IWll!: 1IIl1lOUl' 0IIl lIImIN PIIlIIBMlIIl

F1l£ NO. SOB103\ 04'1£ 1i-7-84 I 18K

BRAWN MIXER. INC.
MIXER MODEL

BDF &: BGMF MOUNTING
....... Me ......T DllA...



--f-
NOUtffiNG HOL£ DIMENSIONS DESIGN LO}DS

NIXER 160 LB. ANSi FlANGE DRJUJNO
DOWNWARD BENDING TORSJQ~MODel. ANSI BOLT

~~
BOLT

BD/BGN SIZE 0.0. CIRe. 0"'- T lOAD (lBS.) (IN. lBS.) (IN. lBS.)

25 I 11.0 9.60 8 .75 1.83 320 4.300 100
33 I 11.0 9.60 8 .75 1.83 33!S 4,300 160
lSO 8 11.0 9.60 8 .75 1.83 3l5O 4.300 200
75 8 11.0 9.60 8 .75 1.83 385 ' 4,300 JOO
100 I 11.0 11.60 8 .75 1.83 380 4,300 400
160 8 13~ 11.75 II .75 1.88 500 7.500 800
200 8 13~ 11.75 II .75 1.88 520 7.600 800
JOO 8 13~ 11.75 8 .75 1.88 540 8,700 1.200
500 8 13.6 11.75 8 .75 1.88 580 8.700 2,000

.MBLE..1

NOTES:
1. WARIWOY N'PUES ONLY TO IT£MS F\JRNISHED BY BRAWN MIXER. INC.

ALL. OTHER EQUIPMENT AND DESIGNS ARE lliE RESPONSlBlUTY OF OTHERS.
BRAWN NIXER. INC. DOES NOT WARRANT. GUNWI1£E, OR ASSUME N<rf
RESPONSIBIUTY fOR lliE DESIGN OR CONSTRUCT1ON Of lliE MOUtffiNG
srRUCTlJRE fOR lliE MIXER.

2. DESIGN lOADS ARE GRfATER 1liAN AC1\JAI.. l.CWlS BY A SUITABLE FICTOR
TO PROVIDE fOR ADEQUATE DESIGN OF MIXER MOUtffiNG srRUCTlJRE.

3. ROUND TANKS REQUIRE IW1'tES ~ SHOWN. UNLESS OTHERWISE
INS'TRUCTED BY BRAWN MIXER, INC.

4. DESIGN lOAD AND NOZZU: MOUtffiNG INFORMA1l0N. FOR CLOSED TANK
INSrAIJ.ATlON. IS APPUCASLE FOR BOlli ST\JF1'INO BOX AND MECHANICIL
SEAL MIXERS.

5. flANGE SIZES LARGER 1lWl STANDAAD ARE AVAIlABLE ~ AN 0P110N.

VER'TlCAI.. ON CEN1IR MOUtffiNG

":!

TANK ->(' -'('DIA.
J(f ~ tr
J:S" 1(1' 5.tr
~ ,,- tJ'
~ 11.t!' I.t!'
42'" 13.tr 7
4tJ' 14.tr 7E
4ft' 15.t!' 8.7S'
51- 17 liE
M- 1tJ' 1(1'
57 1~ 10.S'
ed' 2(1' 11"
U' 21.t!' 12'"
8tJ' 22.t!' 12.S-
td' 23.tr 13"
72'" 2tr 14"
7tJ' 2tJ' B.7t!'
7tJ' 27 15.S-
81- 28.S' 18.S'
84- 29.t!' 17
tcr 31.S- 1tJ'
113" 32.~ 18S
9tJ' 34" 111.S-
9g" 3tr 2(1'

102'" 3tJ' 20S
1OS' 3T '21"
10tJ' 38.tr 22'"
1"" 39.S' 22.S'
114" 4O.S' ,'a
117 42'" 24"
12(1' 43" 24.tr
12tJ' 45.~ 2tJ'
132'" 47.S' 27
13tJ' 5(J' 28E
144" 52'" 3(1'

~

OVERAll.
HEJOKT

rn.E NO. SOB101A ~TE 8-7-94 I01l1l14

~~~~Of"ftlIlN I BRAWN MIXER, INC. I
=-:':=~=Lm.~ MIXER MODEL

BO & BGM ANSI FLANGE MOUNT
...- MID MID&f __

l~J '
I.. TANI< ..I

SIZE

ANGLE OFF-SET ,MOUNTING
(SEE TABlE 2 FOR DIMENSIONS)

<MlWJ.
HElGtfTr-J[-'l._ _.J

L~J I

I. TANK ~
SIZE

1" BAFFlE
0Fl'SET



1. Bearing, Output (Ball) - 2 req.
2. Shaft, Output (state output frame size)
3. Seal, Oil (Output)
4. Bearing, Input (Ball)
5. Shaft, InpiJt
6. Seal, Oil (lnpul)
7. Flange, Motor
8. Screw
9. Key, Gear

10. Gear, Output
11. Pin, Dowel- 2 req.

12. Spacer. Low Speed - 2 req.
13. Cover, Housing
, 4. Housing, Gear
, 5. Gasket, Input cover
16. Gasket, Housing
17. Plug, Pipe - 2 req.
, 8. Plug, Vent
, 9. Key, Output Shaft
20. Plate, specification
21. Screw, Drive (spec. plate) - 2 req.
22. Ring, Retaining, Internal, Input Shaft
23. Ring, Retaining, External, Input Shaft



BRAWN..
~O~l]~O~©o OPERATION & MAINTENANCE MANUAL
12764 Greenly Street. Holland, MI 49424 Phone: 616/399-5600. Fax: 616/399-3084

CONTENTS
Remember, you are backed by your BRAWN Mixer
Technical representative and the factory support team.
We are here to assist you; let us know how we can be
of help. . .

1. Upon receipt of your BRAWN Mixer, check for
possible shipping damage. Report any damage
immediately· to the carrier and to BRAWN Mixer,
Inc.

Mixer Installation / Assembly / Dimension Drawings
Customer Service Contact 1
Initial Inspection ~ 1
Safety ~ 2
Installation 2-3
Lubrication 4
Storage 4
Warranty 5

. .

.... ·JNITIAL INSPECTION
I

Mixer Model # , BGM-SERIES
Mixer Serial #' -=- _
Contact:
- Customer· Service 616/399-5600

You have received a quality engineered and
manufactured BRAWN Mixer. We value your business,
and we will strive to provide you with the proper service
and equipment to meet your needs.

The information contained in this BRAWN Mixer
Operator's Manual is designed to assist you in putting
your BRAWN Mixer into operation without further delay.
Please read the entire manual before attempting to start
your mixer. If you have any further questions or if, by
some chance, there are some missing components,
contact your BRAWN Mixer Representative or the
factory immediately.

I

. . .., ; . .

.CUSTOMER· SERVICE
2. All BRAWN Mixers are shipped with the shaft and

impeller(s) disassembled from the drive assembly.
In addition, the clamp or cup mount and any
mounting hardware for portable mixers are shipped
loose.

3. Storage: Mixers should not be stored near vibrating
machinery to avoid damage to the bearings~ Store·
mixers as packaged by the factory. For longer
storage periods, consult factory. If electric motors
have been subjected to humid conditions, check the
insulation resistance between phase and mass and
between the different phases. The resistance should
not be less than 100 megohms. If the resistance is .
less, please consult the factory. If mixer is stored
for more than a year, the condition of the gear
lubricant should be checked. before the mixer is put
in operation (see lubrication instructions).

We welcome your comments and suggestions
concerning any BRAWN Mixer product. Please direct
these comments in writing to the National Sales
Manager at BRAWN Mixer, Inc., located in Holland,
Michigan. To expedite troubleshooting service, please
make your initial contact through your BRAWN Mix.er
Representative. If, for whatever reason, your
representative cannot be reached and you have 1In
emergency condition, please call us directly at 616/399
5600 and ask for the Customer Service Department.

For additional bformalion·, call BRAWN Mixer, Inc. at 6161399-5600.

{CONTINUED J~

PAGE 1



BRAWN MIXER, INC. OPERAnON & MAINTENANCE MANUAL

The precautions mentioned in this manual are not
intended to cover all hazards that may exist in a plant
or on this equipment. Using safety mechanisms
requires the constant attention of everyone in the
vicinity of this (or any) equipment. .

A plant and the related equipment are only as safe as
the personnel are safety-minded. Proper equipment
maintenance and the use of personal safety devices will
contribute as much toward safety as will any number of
mechanical safety devices.

• To assure maximum safety, optimum performance,
and to gain knowiedge of the product, it is essential
that you or any other operator of this equipment read
and understand the contents of this manual before
the mixer is operated.

• Do not operate this equipment unless all safety
devices are working ptoperly. Check all devices
prior to starting the equipment.

• Develop a safety checklist for this equipment and
perform regular maintenance to ensure continued .
and proper operation.••-.

• : Disconnect and lock out electrical power before
servicing the mixer.

• Do not touch rotating parts.
• 00 not make any fielciChanges or' modifications

without reviewing the change with your BRAWN
sales representative or the BRAWN Customer
Service Department.

[REFER TO ASSEMBLY I DIMENSION DRAWING.]

Refer to the mixer Installation I assembly drawing for
Important mounting structure design, assembly,
mounting and dimensional data.

1. Models Bo and BGM portable mixers are designed with
handles incorporated in the mounting base. These are
intended for lifting of the mixer assembly.

2. For clamp-mount units, install the mixer drive on the
mounting structure and secure. by. tigbteNnlr*h&-o~-.
screw.

• For fixed-mount and cup plate mount mixers, install
the mixer drive on the mounting structlJre and secure
with property-sized, Grade 5 or better hardware.
Torque the hardware as recommended in TABLE 1.

3. Install the impeller(s) on the mixer shaft by carefully
sliding the impeller hub over the shat! to its proper'
location and tighten the set screws.

4. Install mixer shaft [11) ~ inserting She end .. with ."' ..;~.
machined groove into the chuck driveshaft ['I.e). (It is
recommended that the mixer shaft portion engaged in
chuck driveshaft be coated with an anti-seize
compound.). Tighten setscrews f1-5) to secure lIhafl-

• If optional rigid shaft coupling (25) is furnished,
connect the mixer shaft (21) and rigid driveshaft
couplings by carefully engaging the shaft rabbeted
faces and installing the mounting hardware (28 &
27). Be careful not to damage the coupling faces or
rabbets, as this can cause excessive shaft runout
that will affect the life of the mixer.

TABLE 1: RECOMMENDED TORQUE VALUES
J.

:.:>.:.:- .

S/8 - 16

7/16 - 14

1/2 -13

"16 - 12

5/8 - 11

S14 -10

7/8 - 8

1-8

17

27

85

85

135

210

27

40

85

'0
125

225

S65

"5

/CONTINUED J~
For addilional information, cal BRAWN Milter, Inc. aI6161399-5600.



tsttAWN MIXER, INC. OPERAnON & MAINTENANCE MANUAL·

INSTALLA TION cONrINi.rE[).. ~ .

BOLT-TIGHTENING RECOMMENDATIONS: Inadequately or improperly tightened hardware can loosen dueto vibrationduring mixer operation. This can result in reduced mixer life or damage to equipment. Recommended torques fortightening all in-tank and mounting hardware are Usted in TABLE 1 [Page 2]. These average torque values should beconsidered only as guides and not as absolute values.

The following guidelines are based on mixing in vertical cylindrical tanks with flat, dished, or shallow cone bottoms.Mixer installations may vary with tank shape, retention times, starting conditions and other requirements.

1. For Uquid levels 0.5 to 1.1 times the tank diameter, a single impeller is suitable.

2~ For liquid levels 1.1 to 1.6 times the tank diameter, use dual irt:lpellers.

3. Impellers may be located from 0.5 to 2.0 impeller diameters off the tank bottom, with one diameter off bottom beingoptimum. .

4. When dual impellers are necessary, spacing between impellers should be approximately two impeller diameters withgear drives, and four to five impeller diameters with direct drive mixers.

5. Mixer position in tank should be as shown in FIGURE A [below] for maximum turnover of liquid.

·FIGURE A

., x PROP DIA.

CLAMP MOUNTING, NO BAfFLES

/CONrlNUED ] ~
For additional information, caU BRAWN Mixer, Inc. al 616':39~5600. PAGE 1



BRAWN MIXER, INC. OPERAnON & MAINTENANCE MANUAL

1 L_U_'B_R_'_C_A_"T._l0_N__--'-1 1_·____...<..._,:._S..;.:..T'O--:,R,--A_·_G-.;..E_· _

Gear boxes are lubricated for life. If the application
calls for outdoor installation in extremely cold or
extremely warm temperatures, or in corrosive
environments, consult the factory.

Units shipped from BRAWN Mixer, Inc. are intended to
be used within 30 days after receipt and presumed to
be stored indoors in a heated building. If you intend

. storing .units under adverse conditions or for a long
period of time. special storage precautions will be
necessary.

1. Store in a sheltered area away from chemical
vapors or steam.

2. Cover.
3. 00 not store in sunlight or near high heat.
4. Spray oil on exposed shafts an6"'Se~ Remove"'- .

oil on start-up. .
5. Rotate output shaft 3600 every 3-4 weeks.

(CONrtNUED J~
For additional nformation, call BRAWN Mc.:er, Inc. at 616/399-5600. PAGE .,



BRAWN MIXER, INC. OPERAnON & MAINTENANCE MANUAL

.. SHOULD WE MAKE A MISTAKE•••

BRAWN Mixer. Inc.'s Direct Returns Policy

..
UMITED WARRANTY: An equipment or parts covered
.by this manual are free from defective material and
workmanship, under normal use and service for a
period of eighteen (18) months from date of purchase.
This warranty does not cover failure of normal wear
parts unless the failure of such part has resulted from
defective material and workmanship. BRAWN Mixer,
Inc. will repair or replace, at its option, any equipment
which has been found to be defective and is within the
warranty period, provided that the equipment is shipped,
with previous factory authorization, freight prepaid, to
BRAWN's plant in Holland, Michigan, USA. All return
shipments are made FOB BRAWN's factory. BRAWN
is not responsible for removal, installation, or any other
incidental expenses incurred in shipping the equipment
to or from BRAWN.. In the case of components
purchas d by BRJ7.WN Mixer, Inc. and incorporated in
the equipment, the component manufacturer's
guarantee shall apply. NOTE: Any modifications or
corrective work done to the equipment which were not
specifically authorized in writing by BRAWN Mixer, Inc.
shall void this limited warranty, and BRAWN Mixer, Inc.
shall accept no liability for any of the corrective work or
expenditures which were conducted without their prior,
written authorization.· BRAWN Mixer, Inc. shall not be
held liable for any further cost, expense, or labor to
replace equipment or replaceable parts, or indirect or .
consequential damages.'

With the exceptions of the limited warranty set out
above, there are no other understandings, agreements,
representatives, or warranties implied (including any
regarding the merchant-ability or fitness for a particular
purpose), not specified herein, respecting this
agreement or equipment, hereunder. This contract
states the entire obligation of BRAWN. Mixer, Inc. in
connection with this transaction.

For additional information, call BRAWN Mixer, Inc. at 6161399-5600..

To ensure proper handling of your return, please take .
a moment to read the following:

• ALL returns require a RETURN GOODS
AUTHORlZAnON (RGA) NUMBER. We are unable
to process your return or issue proper credit without
an approved RGA number.

.• ALL returns must be COMPLETE, including all
original warranties, manuals, documentation and
packaging.

• ALL product must be received within 20 days of
issuing an ·RGA number.

How to Return Product

You must have a RETURN GOODS AUTHORlZAnON
(RGA) number be.fore you return any product to
BRAWN Mixer, Inc. To obtain this number, call
616/399-5600 and ask for Customer S~rvice. Be sure
to have available the following information:

• your order number
. • your customer number

• the BRAWN product serial number
• the part number and description of the product
• the reason for the return

* IMPORTANT *
The Return .Goods Authorization number must be
written clearly on all boxes being returned. C.O.D.
shipments will not be accepted.

PAGE 5



PLAN VIEW
&

1/4 HP, 1 PH, 60 HZ,
115/230 VAC, 1750 RPM

.. TEFt EL£CTRIC MOTOR,
1.15 S.F. Wf1li lHERtMl..
OVERLOAD PROTECllON.

23.2

70.0

ADJUSTABLE

SINGLE REDUCllON HEUCAl..
GfARlNG FOR HIGH LOAD
CAPACrTY AND QUIET OPERATION.
OlTTPUT SPEED: 430 RPM.

MOTOR AND DRJVESHAfT
FlEXIBLY COUPLED FOR
SHOCK LOADING PROTECllON.

DRIVESHAfT INDEPENDENTLY
SUPPORTED Wf1li TWO SE:ALED,
PERMANENTLY LUBRICATED
BAll. BtARlNGS.

STANDARD CLAMP MOUNTr

MATERIAL OF WETTED PARTS
IS 318 STAINlESS STEEL

.WElGHT IS 90 POUNDS.

EQUALIZATION TANK #1
AND WETWELL #5

MIXER MODEL
BGM25 GEAR. DRIVE

REM SITES NASB, BRUNSWICK, ME
CONTRACT ,: N624772-91-C-0034

DIMENSION AND ASSEMBLY: DRAWING

REV.A1-27-95 WfIS 3 PHASE

FILE NO.94116001

AU. EQUIPMENT DESIGN AND ~UCA11ON DATA SHOWN
HERflN IS CONF1ODlT1AL AND THE PROPERlY OF
BRAWN NIXER, INC. NO USE OR DISClOSURE THEREOF
NAY .BE NAOE WITHOUT OUR WRrrn:N PERMISSION.

~
~~

t------------.,.---~p10UAND, MI. 4942
PH. 616-399-5600
FAX 616-399-3084



ASSEWBLY DRAWING

MIXER MODEL
I

BGM33 THRU' 20.0
GEAR' DRIVE

*REFER TO GEARBOX ASSEMBLY DRAWING. .

0 0

25

26,27

28 29 0 0

OPTIONAL

~RIGID SHAFT
COUPUNG

OPTIONAL BEAM

*32 MOUNTING PLATE
2
3
4
5
6 18

17 19.20.21,22
7 23

'8 24
9

10

Fll.£ NO. 109303

ALL EQUIPWOO DESIGN AND 1.PPUCA11ON o.\T" SHOWN
HERElN IS CONADENTW. AND TliE PROPERTY OF
BRAWN NIXER. INC. NO USE OR DISClOSURE TliEREOf'
NAY BE NADE WI1HOIJT OUR WRrr'IDl PERMISSION.

~,
~~

1--------------r--~"Oll.AND. MI. 49-4-2
PH. 616-399-5600
FAX 616-399-308~



26,27

28

OPTIONAL
RIGID SHAFT

COUPLING 1

AU. EQUIPWOO DESIGN AND APPUCAllON DATA SHOWN
HEREJN IS COHFlDENTW. AND ntE PROPERlY or
BAAWN NIXER, INC. NO USE OR DISCLOSURE THEREOF'
NAY BE NADE wrTllOvr OUR vmrm>l PERMISSION.

*REFER TO GEARBOX ASSEMBLY DRAWING

2
3

4
56 __

8
7

9

10

11,12

13

14

16

~
oon:<l#!~~

....-..~ -,--_--iP:10UAND, MI. 4942
/M.LE. NO.1 09304 PH. 616-399-5600
"1. . FI\)( 616-399-3084

30,31

17

MIXER MODEL
BGMF33 THRU 200

GEAR DRIVE
ASSEWBLY DRAWING



--f-
NOUKT1NG HOlE DIMENSIONS DESIGN LO.lDS

N1XER 150 lB. ANSI F\.ANGE DRIWHO DOWNWARD BrnDlNG TORSI~~-MODEl. ~ BOLT
~~

BOLT
BD/BGM SIZE 0.0. CIRe. D~ T ~ (lBS.) (IN. lBS.) (IN. lBS.)

~ e 11.0 USO 8 .75 1.83 320 +,JOO 100
3J e 11.0 8.50 8 .75 1.83 33S .,300 150
50 e 11.0 8.50 8 .7S 1.83 J50 4,300 200
75 e 11.0 8.50 II .75- 1.83 Je5 .,JOO 300
100 e 11.0 8.150 e .75 1.83 ~ 380 .,JOO 400
150 8 13.s 11.75 8 .75 1.88 500 7,500 600
200 8 13.s 11.75 -8 .75 1.88 ~20 7,500 800
JOO 8 U.s 11:75 8 .75 1.88 _s.to 8,700 1,200
500 8 13.6 11.75 8 .75 1.88 5eO 8,700 2,000

.IaW.E..1

NOTES:
1. WAARANTY APPUES ONLY TO ITEMS FlJRNISHED BY BRAWN MIXER. INC.

ALl OTHER EQUIPMENT AND DESIGNS ME TlfE RESPONSIBILITY OF OTHERS.
BRAWN t.lIXER, INC. DOES NOT WARRANT, GUARNm:£. OR ASSUME ANY
RESPONSIBILITY fOR TlfE DESIGN OR CONS'TRUCTlON Of TlfE MOUNTING
STRUcnJRE fOR TlfE MIXER.

2. DESIGN LOADS ME GREATER TlfAN ACT\})J. LOADS BY A SUITABLE fACTOR
TO PRO'v1DE FOR .lDEQUATE DESIGN OF MIXER MOUNTING SlRUCT\JRE.

3. ROUND TANKS REQUIRE BAFFl£S IS SHOWN, UNlESS OTHERWISE -
INSTRUCTED BV BRAWN MIXER. INC. -

•• DESIGN LOAD AND NOZZl£ MOUNTING INFORMATION, FOR ClOSED TANK
INSTALlATION, IS APPI.JCABLE fOR BOTlf srurnNO BOX AND MECHANICAL.
S£AI. MIXERS.

8. nANGE SIZES lARGER 'THAN STANMRD ME AVAILABLE 1:3 AN OPTION.

TANK .)( .yo
DIA.
3(J' ~ S'
U' 10" 5.5"
3ft 1,· ~

-Jf1' 11.6" 8.5"
.';( 13.5" l'
46' 14.5" 7$
.w 15.6" 8.75"
51· 11' 8E
M· 1~ 10"
51' 1~ 10.5"
eO" 20" ".tJ' 21.6" 1';(
6ft' -22.5" 12.5"
W 23.5" - 13"
7';( 26" 14·
76" 2~ 14.75"
711' xr 15.5"
81· 28.5" 18.5"
8+. 28.S' 17'
lIa" 31.6" 18"
83" 32.5" 18$
8~ ;u- 18.S'
89" J6" 2rJ'

10';( 3~ 20.5"
106" JT 21·
10t1' 38.5" 2-r
11,· 39.S' 22.5"
114· 4O.S' 23"
111' 4';( 2+
120" 43'" 24.5"
12~ 4S.6" 28"
13r 47.S' 21'
1JS" 5rJ' 28$
14+ 5r 3(J'

~

OVERALL
HElGHT

F1LE NO. SD8101A MTE 8-7-84 101884

~~~~Of'sttaIIlI BRAWN MIXER, INC. I
~=~=~~ NIXERNODEL

BD & BGM ANSI FLANGE MOUNT
....-_~DIlA_

L~J I

I. TANK .1
SIZE

NiOLE OFF-SET MOUNTIHO
(SEE TABLE 2 FOR DIt.CENSIONS)

0VERAL1.
HElGHT

r-][-,
1.._ _.J

-I' ./1
L_~__ J- -,

I. TANK ~
SIZE

VERTlCAI.. ON cam:R MOUNTING

,. BAFFU:
OFFSET



1. Bearing, Output (Ball) - 2 req.
2. Shaft, Output (state output frame size)
3. Seal, Oil (Output)
4. Bearing,' Input (Ball)
S. Shalt, Input
6. Seal. Oil (Inpul)
7. Flange, Motor
8. Screw

. 9. Key, Gear
10. Gear I Output
11. Pin, Dowel- 2 req.

12. Spacer, Low Speed - 2 req.
13. Cover, Housing
14. Housing: Gear
15. Gasket, Input cover
16. Gasket, Housing
17. Plug, Pipe - 2 req
18. Plug, Vent
19. Key, Output Shalt
20. Plate, specification
21. Screw, Drive (spec. plate) - 2 req.
22. Ring, Retaining, Internal, Input Shaft
23. Ring, Retaining, External, Input Shaft



OPERATION & MAINTENANCE MANUAL
12764 Greenly Street • Holland, MI 49424 Phone: 616/399-5600. Fax: 616/399-3084

1_. C_O_'N---:--.TE_N_TS~ _

Remember, you are backed by your BRAWN Mixer
Technical representative and the factory support team.
We are here to assist you; let us know how we can be
of help.

Mixer Model # . . . . . . . . . . . . . . . .. BGM-SERIES
Mixer Serial # ~----'_

Contact:
.. Customer· Service 616/399-5600

You have received a quality engineered and
manufactured BRAWN Mixer. We value your business,
and we will strive to provide you with the proper service
and equipment to meet your needs.

The information contained in this BRAWN Mixer
OPerator's Manual is designed to assist you in putting
your BRAWN Mixer into operation without further delay.
Please read the entire manual before attempting to start
your mixer. If you have any further questions or if, by
some chance, there are some missing components,
contact your BRAWN Mixer Representative or the
factory immediately.

I..' .•... INITIAL INSPECTION

3. Storage: Mixers should not be stored near vibrating
machinery to avoid damage to the bearings" Store
mixers as packaged by the factorY. For longer
storage periods, consult factory. If electric motors
have been SUbjected to humid conditions, check the
insulation resistance between phase and mass and
between the different phases. The resistance should
not be less than 100 megohms. If the resistance is
less, please consult the factory. If mixer is stored
for more than a year, the condition of the gear
lubricant should be checked before the mixer is put
in operation (see lubrication instructions).

1. Upon receipt of your BRAWN Mixer, check for
possible shipping damage. Report any damage .
immediately to the carrier and to BRAWN Mixer,
Inc.

2. All BRAWN Mixers are shipped with. the shaft and
impeller(s) disassembled from the drive assembly.
In addition, the clamp or cup mount and any
mounting hardware for portable mixers are shipped
loose.

I
. . .< .. " '.

CUSTOMER SERVICE

Mixer Installation / Assembly / Dimension Drawings
Customer Service Contact 1
Initial Inspection 1
Safety : 2
Installation 2-3
Lubrication ' 4
Storage 4
Warranty 5

We welcome your comments and suggestions
concerning any BRAWN Mixer product. Please direct
these comments in writing to the National Sales
Manager at BRAWN Mixer, Inc., located in Holland,
Michigan. To expedite troubleshooting service, please
make your initial contact through your BRAWN Mixer
Representative. If, for whatever reason, your
representative cannot be reached and you have an
emergency condition, please call us directly at 616/399
5600 and ask for the Customer Service Department.

[CONTINUED / ~

For additional i.,formal;on. call BRAWN Mixer, Inc. al 616/399-5600. PAGE 1



BRAWN MIXER, INC. OPERAnON & MAINTENANCE MANUAL

The precautions mentioned in this manual are not.
intended to cover all hazards that may exist in a plant
or on this equipment. Using safety mechanisms
requires the constant attention of everyone in the
vicinitY of this (or any) equipment.

A plant and·the related equipment are only as safe as
the personnel are safety-minded. Proper equipment
maintenance and the use of personal safety devices will
contribute as much toward safety as will any number of
mechanical safety devices.

• To assure maximum safety, optimum performance,
and to gain knowledge of the product, it is essential
that you or any other operator of this equipment read
and understand the contents of this manual before
the mixer is operated.

• Do not operate this equipment unless all safety
devices are working properly. Check all devices
prior to starting the equipment.

• Develop a safety checklist for this equipment and
perform regular maintenance to ensure continued .
and proper operation..• _

• Disconnect and lock out electrical power before
servicing the mixer.

• Do not touch rotating parts.
• Do not make any fielci'changes or· modific·atiOns

without reviewing the change with your BRAWN
sales representative or the BRAWN Customer
Service Department.

[REFER TO ASSeMBLY I DIMeNSION DRAWING.]

Refer to the mixer installation I assembly drawing for
Important mounting structure design, assembly,
mounting and dimensional data.

1. Models BO and BGM portable mixers are designed with
handles incorporated in the mounting base. These are
intended for lifting of the mixer assembly.

2. For damj>mount units, install the mixer drive on the
. mounting structure and secure. by. tigbteNn~e-~"
Icrew.

• For ftxed-mount and cup plate mount mixers, install
the mixer drive on the mounting structure and secure
v,;th property-sized, Grade 5 or better hardware.·
Torque the hardWare as recommended in TABLE 1.

3. Install the impeller(s) on the mixer shaft by carefully
sliding the impeller hub over the shaft to its proper
location and tighten the set screws.

4. InstaU. mixer shaft [18) ~ inserting She end·-'ttl ...,,.,•.
machined groove into the chuck driveshaft ('14). (It is
recommended that the mixer shaft portion engaged in
chuck driveshaft be coated with an anti-seize

_ compound.). Tighten setscrews [1.5) to secure Ihal'l--

• If optional rigid shaft COUpling (25) is fumished,
connect the mixer shaft EZ8) and rigid driveshaft
couplings by carefully engaging the shaft rabbeted
faces and installing the mounting hardware EZ8 &
27). Be careful not to damage the coupling faces or
rabbets. as this can cause excessive shaft runout
that will affect the life of the mixer.

TABLE 1: RECOMMENDED TORQUE VALUES

'"

3/8 - 16

7/16 - 14

112 -13

1/16 - 12

8/8 - 11

314 -10

7/8 - 8

1-8

17

27

40

15

15

135

145

210

27

40

15

.0
125

225

365

645

{CONTINUED J~
For .ddltional information, cal BRAWN Miler, Inc. at 616139~5600. P...GE 2



I:SKAWN MIXER, INC. OPERAnON & MAINTENANCE MANUAL

INSTALLA TION CbNTlNUED•• ~
... ;. ':..

1 x PROP DIA.

BOLT-TIGHTENING RECOMMENDATIONS: Inadequately or improperly tightened hardware can loosen due to vibration
during mixer operation. This can result ,in reduced mixer life or damage to equipment. Recommended torques for
tightening all in-tank and mounting hardware are fisted in TABLE 1 (Page 2]. These average torque values should b
considered only as guides and not as absolute values.

The following guidelines are based on mixing in vertical cylindrical tanks with flat, dished, or shallow cone bottoms.
Mixer installations may vary with tank shape, retention times, starting conditions and other requirements.

1. For 6quid levels 0.5 to 1.1 times the tank diameter, a single impeller is suitable.

2. For liquid levels 1.1 to 1.6 times the tank diameter, use dual impellers.

3. Impellers may be located from 0.5 to 2.0 impeller diameters off the tank bottom, with one diameter off bottom being
optimum.

4. When dual impellers are necessary, spacing between impellers should be approximately two impeller diameters with
gear drives, and four to five impeller diameters with direct drive mixers.

5. Mixer position in tank should be as shown in FIGURE A [below] for maximum turnover of liquid.

-FIGURE A

CLAMP MOUNTING, NO BAFFlES

[CONTINUED J~ ,

For additional information. caD BRAWN MIlt.r, Inc. al 616"'39~5600. PAGE J



BRAWN MIXER, INC. OPERAnON & MAINTENANCE MANUAL

______L_U_:s_R_I_C_A....;....~_10_N 1 I .....;.....,..._S~!O....;....:....~~_~_G_E __'

Gear boxes are lubricated for life. If the application
calls for outdoor installation in extremely. cold or
xtremely warm temperatures, or in corrosive
nvironments, consult the factory~

Units shipped from BRAWN Mixer, Inc. are intended to
be used within 30 days after receipt and presumed to
be stored indoors in a heated building. If you intend
storing units under adverse conditions or for a long
period of time, special storage precautions will be
necessary.

1. Store in a sheltered area away from chemical
vapors or steam.

2. Cover.
3. 00 not store in sunlight or near high heat.
•. Spray oil on exposed shafts ana--sea~ Remove-- .

oil on start-up.
5. Rotate output shaft 3600 every 3-4 weeks.

/CONrtNUED J..
For additional .,formation, call BRAWN Mixer, Inc. at 6161399-5600. PAGE "



OPERAnON & MAINTENANCE MANUALBRAWN MIXER, INC.

.. SHOULD WE MAKE A MISTAKE.••

BRAWN Mixer, Inc.'s Direct Returns Policy

..
UMITED WARRANTY: An equipment or parts covered
by this manual are free from defective material and
workmanship, under normal use and service for a
period of eighteen (18) months from date of purchase.
This warranty does not cover failure of normal wear
parts unless the failure of such part has resulted from
defective material and workmanship. BRAWN Mixer,
Inc. will repair or replace, at its option, any equipment
which has been found to be defective and is within the
warranty period, provided that the equipment is shipped,
with previous factorv authorization, freight prepaid, to
BRAWN's plant in Holland, Michigan, USA. All return
shipments are made FOB BRAWN's factory. BRAWN
is not responsible for removal, installation, or any other
incidental expenses incurred in shipping the equipment
to or from BRAWN. In the case of components
purchased by BRAWN Mixer, Inc. and incorporated in
the equipment, the component manufacturer's
guarantee shall apply. NOTE: Any modifications or
corrective work done to the eqUipment which were not
specifically authorized in writing by BRAWN Mixer, Inc.
shall void this limited warranty, and BRAWN Mixer, Inc.
shall accept no liability for any of the corrective work or
expenditures which were conducted without their prior,
written authorization. BRAWN Mixer, Inc. shall not be
held liable for any further cost, expense, or labor to
replace equipment or replaceable parts, or indirect or··
consequential damages.

With the exceptions of the limited wamJnty set out
above, there are no other understandings, agreements,
representatives, or warranties implied (including any
regarding the merchant-ability or fitness for a particular
purpose), not specified herein, respecting this
agreement or equipment, hereunder. This contract
states the entire obligation of BRAWN Mixer, Inc. in
connection with this transaction.

For additional information, call BRAWN Mixer, Inc.. at 6161399-5600..

To ensure proper handling of your return, please take
a moment to read the following:

• AU. returns require a RETURN GOODS
AUTHORIZAnON (RGA) NUMBER, We are unable
to process your return or issue proper credit without
an approved RGA number.

• AU. retums must be COMPLETE, including all
original warranties, manuals, documentation. and
packaging.

• AU. product must be received within 20 days of
. iSSUing an RGA number.

How to Return Product

. You must have a RETURN GOODS AUTHORIZAnON
(RGA) number before you return any product to
BRAWN Mixer, Inc: To obtain this number, call
616/399-5600 and ask for Customer S~rvice. Be sure
to have available the following information:

• your order number
. • your customer number .

• the BRAWN produCt serial number
• the part number and description of the prodUct
• the reason for the return

* IMPORTANT *
The Return .Goods Authorization number must be
written clearly on all boxes being returned. C.O.D.
shipments will not be accepted.

PAGE 5



•

Installa~ion and !j" l'l
Operation .... . JJ,d
Instructions ~-'----.. y.:.:.

Goulds
~~

3885
3885D
3886
3886D
IMPORTANT
1. Inspect unit for damage. Report damage to carrier.
2. Electrical supply must be aseparate branch circuit with proper fuses or

circuit breakers, wire size, etc., conforming to National and Local Elec
trical Codes. Power Sl)pply voltage, phase and controls must match
pump nameplate.

3. Always disconnect electrical power supply when handling pump or
controls. .

4. Do not use pump in swimming pools or hazardous liquids.
5. Liquid temperature not to exceed 160°F. (71°C)
6. Do not remove ground prong or use extension cords.
7. Use Goulds Pumps accessories.

.Pump & Piping
1. Thread discharge pipe into discharge connection. If acheck valve is

used try to avoid installing it vertically Position horizontally or at a
45° angle with valve pivot on top. This guards against small solids
lodging on valve preventing it from opening Drill a3h6" hole in dis
charge pipe 2" above pump discharge connection to prevent air lock
ing the pump. A gate valve should be installed in the system. after the
check valve, to permit removal of pump or check valve for servicing A
union should be installed between check valve and pump.

2. Rotation: Check rotation after wiring is complete Rotation must be
counter-clockwise looking into pump suction
Caution: Do not feel for rotation Will cause severe injury

3. Single-phase pumps have built-in thermal overload protection
with automatic reset. Three-phase units must be protected by a
starter with proper overload protection

Furnas Overloads Sizes Starter Size 00, 14BF32BCB1
Heaters

HP, Ph., Volts HP Volts E K
0532

'12
230 E41 K32

0534 460 E29 K22
0732

3f4
230 E48 K39

0734 460 E38 K28
1032 230 E51 K43
1034

1 460 E41 K32
1532

11/2
230 . E55 K50

1534 460 E46 K36

Basin
Basin should have asturdy bottom to give legs of pump adequate sup
port. U:lg height elevates pump above bottom of basin to allow effluent!1
reach suction opening.
When using basins without hubs, attach 4" cast iron inlet hub as re-·
quired. For duplex basins. seal second hub if not used.

Basin Cover
Remove protective
strip from gasket and
press onto recessed
portion of basin rim
With apointed tool.
poke holes through
gasket into tapped
holes. Do not damage
threads. Route elec
trical cords through
appropriate opening
in basin cover.

Fit basin cover over discharge pipe. Power cords are sealed with split
rubber stopper. Rubber ring is placed over discharge pipe and com
pressed between pipe and cover by the flange (chamfered side down) to
form aseal. Thread vent pipe into flange on basin cover.

Manual Operation
On pumps equipped with amolded plug. insert into asuitable outlet con
trolled by aswitch. If aseparate controller is used. turn "Hand-Off-Auto
switch to "Hand" operation.

Automatic Operation
1. Diaphragm'Control Switch: Apressure activated switch providing
automatic operation with 6" differential in ii0,uid level. Turns on when .
liquid is 10" above bottom of switch rd turns off at 4" above bottom c
switch.
Caution: This switch has avent lube wiiich !lust be unobstructed and
protected from moisture. dirt. etc. Mou;ll 1-'0 'l:r cord ~0 'Jf' i~ tube poin:
down.
NOTE: '/3-'hHP. 1() pumps require Switch only.'

3/a-2HP. 10 pumps require aContactor.
All 30 pumps require aMag Starter

2. Mercury Switches: Single floal switches. As the liquid-level rises or
falls. the float changes angle until tile mercury SVlilch makes or breaks ,:
circuit. See NOTE lA above.

Float I
I I Wiring

HP Electrical
Switch Application I Range Rating

Config-
Model uration

- .
I Single or
I Three Phase Bare

A2-3 Piiol DUly ! :/)-5
w/Conl3ctor Leads

I or Starter

A2-5 Direci Con- '13-'/2 115 V.l Phase 3-Prong
nection. Oil: Series

A2-6 ferential Level 113- 3/" 230 V.l Phase Plug .-
Pilot Duty.

Single or
Three Phase Bare

A2-7 Oi fferent ial '13-5 w/Contactor Leads
Level or Starter

Direct Con- 3-Prong
A2-9 nection.Oif- '13- '/2 115 V.l Ptlase Series

ferential Level
---l.

PIl,,,_ .

...~ ..



Dual-Seal Units
Two (2) Mechanical Shaft Seals are separated by an oil-filled
seal chamber. If Lower seal begins to leak, Upper seal will still
be lubricated by oil in the motor cover and is protecting the
motor. Normal operation can continue until prompt replace
ment of Lower seal which is now being temporarily lubricated
by the water/oil emulsion in the sea! chamber.

Lubrication
Caution: Disconnect all electrical power when handling pump
or controls.
Important: Submersible pump/motor units are oil-filled. On a
regular schedule. depending on usage. check oil quantity and
condition as follows: .

Caution: If there has been leakage. the motor cover may be
under pressure. Hold arag over inspection plug to prevent
splat ter when loosening it. Take a sample of the oil with a
dipsticf:. If oil is emulsified (cream-like). or watery, it indicates
a leak
For Dual-Seal Unit, lay unit on side and also make same
checks of oil in lower seal chamber through its inspection
plug
Possible causes of leakage: loose inspection plug, loose
cable entry, leak at O-ring joint(s), worn shaft seal(s).
:lave problem corrected and motor cover cavity refilled to
'30% full (112" minimum above motor).

For Dual-Seal Unit, the lower seal cavity must also be refilled
to 90% full. '.

Limited Warranty
This warranty applies to all pumps and related accessories
manufactured and/or supplied by Goulds.
Any part or parts found to be defective within the warranty
period shall be replaced at no charge to the buyer or any
subsequent owner during the warranty period. The warranty
period shall exist for aperiod of twelve (12) months from date
of installation or eighteen (18) months from date of manufac
ture, whichever period is shorter.

Auser who believes that awarranty claim exists must can·
tact the authorized Goulds dealer from whom the equipment
was originally purchased and furnish complete details regard·
ing the claim The dealer is authorized to adjust any warranty
claims utilizing Goulds Customer Relations Depa~tment and
its distributor organization.

This warranty excludes:

(a) Labor, transportation and related costs incurred by
the consumer to make the allegedly defective equip
ment available to the dealer for inspection

(b) Re-installation costs of repaired equipment.

(c) Re-installation costs of replacement equipment.

(d) Consequential damages of any kind.

(e) Reimbursement for loss caused by interruption of
service

~GOULDS PUMPS. INC.
~. SENECA FALLS NEW YORK 13148

Form No. 486-2SF Litho in U.S.A.

..

Problem Tracing Guide
PROBLEM PROBABLE CAUSES CORRECTIVE ACTION

Pump Will Not Diaphragm Switch
Shut Off. Weak rubber Replace switch.

diaphragm
Plugged vent tube Clear vent tube of any

Note: Before obstruction.
trouble shooting Dirt or sediment Clean area around rubber
automatic con- lodged between diaphragm.
trol, check to retainer ring and
see that pump rubber diaphragm
operates on causing contacts
manual control. to remain closed.
If it does, auto-

Pump is air locked. Shut power off for approximatelymalic controls
are at fault, If 1 minute, then restart. Repeat

several times to clear air fromroot, fault is in
pump. If system includes apump or power
check valve, a 1,." hole shouldsupply.
be drilled in discharge pipe
approximately 2" above discharge
flange connection.

Liquid inflow matches Larger pump required.
pump capacity.

Pump Runs But Check valves Check flow indicating arrow on
Does Not instailed backwards. check valve body to insure it is
Discharge Liquid installed properly.

Check valve stuck Remove check valve and inspect
or plugged. for proper operation.

Lift too high for Check rating table.
pump.

Inlet to impeller Pull pump and clean.
plugged.

Wrong rotation. Change rotation.

Pump is air locked. (See corrective action above)

Pump Does Not Lift too high for Check rating table.
Deliver Rated pump.
Capacity

Low voltage, speed Check for proper supply voltage
too low. to make certain it corresponds

to nameplate voltage.

Impeller or discharge Pull pump and clean. Check
pipe is clogged. pipe for scale or corrosion.

Impeller may be Single Phase Units - Shut off
rotating in the power and allow impeller to stop
wrong direction. rotating. Turn pump on again,

and pump should sell-correct
rotation. 'Long discharge pipe
without check valve allows liquid
to drain back to sewage basin.
rotating impeller backwards. If
pump starts while impeller is
rotating in the wrong direction.
it will continue to operate in
Ihat direction.

Three Phase Units -
Interchange any two (2) power
lead connections.

Impeller wear Replace worn impeller.
due to abrasives

..' or corrosion .

Pump Cycles .. No check valve in Install a Check valve in discharge
Continually long discharge pipe line.

allowing liquid to
drain back into basin.

Check valve leaking. Inspect check valve for correCl
operation.

Sewage basin too Install larger size sewage basin.
small for inflow.

•



Goulds
Submersible
'Effluent Pump

MODEL

3885
CANADIAN STANDARD ASSOCIATION @

Motor: Fully submerged in
high-grade turbine oil for
lubrication and efficient heat
transfer.

Designed for Continuous
Operation: Pump ratings are
w~hin the motor manufacturer's
recommended working limits,
can be operated continuously
withoutdamage.

Bearings: Upper and·
lower heaity duty ball bearing
construction.

Power Cable: Severe duty
rated, oil and water resistant.
Epoxy seal on motor end '
provides secondary moisture
barrier in case of outer jacket
damage and to prevent oil
wicking.

O-ring: Assures positive
sealing against contaminants
and oil leakage.

FEATURES

Impeller: Cast iron, semi
open, non-clog with pump
out vanes for mechanical seal
protection. Balanced for
smooth operation. Silicon
bronze impeller available as
an option.

Casing: Cast iron volute
type for maximum efficiency.
2" NPT discharge adaptable
for slide rail systems.

Mechanical Seal: Silicon
carbide vs. silicon carbide
sealing faces. Stainless steel
metal parts, BUNA-N
elastomers. '

Shaft: Corrosion-resistant
stainless steel. Threaded
design. Locknut on three
phase models to guard
against component damage
on accidental reverse rotation.
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• Three phase: Y2 HP 
1Y2 HP 200/230/460 V,
60 Hz, 3500 RPM. Class B
insulation, overload
protection must be
provided in starter unit.

• Shaft: threaded, 400 series
stainless steel.

• Bearings: ball bearings
upper and 10iNer.

• Power cord: 2Q foot
standard length (optional
lengths available).
Single phase: 1!J and Y2 HP
- 16/3 SJTO with three
prong plug. %-1 Y2 HP
- 14/3 STO with bare leads.
Three phase: Y2c1Y2 HP
- 14/4 STO with bare
leads. On CSA listed
models - 20 foot length
SJTW and STW are
standard.

METERS
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APPLICATIONS

Specifically designed for the
following uses:
• Homes
• Farms
• Trailer courts
• Motels
• Schools
• Hospitals
• Industry ,
• Effluent systems

SPECIFICATIONS
.... - -

Pump: , '
•. Solids handling capabilities: .

%" maximum..
• Discharge size: 2" NPT.
• Capacities: up to 128 GPM.
• Total heads: up to 123 feet

TDH.
• Mechanical seal: silicon

carbide-rotary seaVsilicon
carbide-stationary seat. 300
series stainless steel metal
parts, BUNA-N elastomers.

• Temperature:
104of (40°C) continuous
140°F (60°C) intermittent.

• Fasteners: 300 series
stainless steel.

• Capable of running dry
without damage to
components.

Motor:
• Single phase: 1!J HP, 115

or 230 V60 Hz, 1750 RPM;
Y2 HP. 115 V, 60 Hz,
3500 RPM; Y2 HP -1Y2 HP.
230 V, 60 Hz, 3500 RPM,
Built-in overload with
automatic reset.
Class Binsulation.

•--

;-' ~I --±':;-- ,
o 10 20 30 m3Jh

CAPACITY

© 1994 Goulds Pumps. Inc. ,I
/ 11

EHective May, 1994
63885



PARTS

Item No. Description

1 Impeller

2 Casing

3 Mechanical seal

4 Shaft

5 Motor

6
Bearings - upper and
lower

7 Power cable

8 D-ring

7-----.:..

5 6

4

3

Goulds
Submersible
Effluent Pump

MODEL

3885

\,: ..1-:::'

MODELS PERFORMANCE RATINGS (gallons per minute)

o 10 20 30 40 50 60 70 80 90 100 GPM

~~il,11
3V,"

_J.L. __

WE0511H WE0511HH

Order
WE0512H WE0712H WE1012H WE1512H WE0512HH WE1512HH

No.
WE0538H WE0738H WE1038H WE1538H WE0538HH WE1538HH

WE0311l WE0311M WE0532H WE0732H- WE1032H WE1532H WE0532HH WE1532HH
WE0312l WE0312M WE0534H WE0734H WE1034H WE1534H WE0534HH WE1534HH

HP YJ YJ Y2 0/., 1 1Y2 y, 1Y2
RPM 1750 1750 3500 3500 3500 3500 3500 3500
5 60
10 80 65 56 84
15 60 57 69 90 104 128 53 82
20 36 45 60 83 98 122 48 77

- 25 25 50 76 92 116 45 75
~ 30 38 67 85 109 40 72
'"
==

35 26 58 78 102 35 70
Q 40 15 47 70 94 30 67
iii 45 36 62 86 25 64."u..
'C 50 25 52 77 18 60
'"." 55 17 42 67 12 58 (':J:

'" 60 8 32 56 3 54
0 65 21 46 51I-

.~

70 11 35 47
75 25 43
80 15 40
90 33
100 24
110 15
120 5

Effluent ejector system
offers ease of ordering
and installation. Asingle
ordering number specifies
acomplete system designed
for most residential and
commercial sump and
effluent pump applications.

DIMENSIONS

EFFLUENT EJECTOR SYSTEM

(All dimensions are in inches. Do not use for construction purposes.)
0' Y3, Y2, 0/., and 1 HP = 15"
except for model WE0712H and WE1012H = 18"; 1Y2HP = 18",--'

I
0"

80

70

56

60

Package Includes:
Submersible Effluent Pump WE0311 L.
12LorWE0311M, 12M,WE0511HH, 12HH
Mercury Level Control Switch
A2-5 (115V), A2-6 (230V)
Basin A7-1801S, Basin Cover AB-1822
Check Valve A9-2P
Order No.: SWE0311L, SWE0312L,
SWE0311 M, SWE0312M,
SWE0511HH, SWE0512HH...

SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. PRINTED IN U.S.A.
12

3500

1750

RPM Solids WI. (Ibs.)

CAPACITY

WATER TECHNOLOGIES GROUP
SENECA FAlLS. NEW '!ORK 13148

o

70 :+-+ _-- _1__ --I--K'j--- -1-- --1- -1-- --1
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so _+_ ----i-iS\';' -1- --1--- -j--N- --i---l- -1-
401 I I I 1 I I' : I I'i -r-l- --- -'K-'-1----f-'H- -r- -j-
30, I l::--'L; \.' j .-,--,--------.---1-" I i-.. -1-+
20+ iii 'I H-1- --- --.- -d'~---I-i------i---r,r ---

FEET .,.-r-r---r--,--,-.........,-,--,-,---r--,--,-------~
120 t': I I ! I i MODEL' 3885

.jSf+I_1- _L1 _'- ~_:_~ SIZE: :y,'. SOLIDS
110 I I~, I,~

..!!'E!. HH"k-l- _L_L~·_I I I~I~-H- j_
100 I I 1 I ,rrr I 1
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90 I I ,'I I ,

80 -;- -t-I-~=js~.=_~5GPM - -r -:-
-1++----j- -iT'- - . ~:n-. .--i- -1---

WE1512H 230 15.0
WE1538H 200 10.6
WE1532H 208 - 230 3 9.2

~~~~~~HH 1Y2 -4"";2~""~--:-------'-:1~='::'~0:---
WE1538HH 200 10.6
WE1532HH 208-230 3 9.2
WE1534HH 460 4.6

Order No. HP Volts Phase Max. Amp.

WE0712H 230 10.0
WE0738H 0/., 200 6.2
WE0732H 208 - 230 3 5.4
WE0734H 460 2.7
WE1012H 230 12.5
WE1038H 200 8.1
WE1032H 208 - 230 3 7.0
WE1034H 460 3.5

WE0311L 115 9.4
WE0312L 230 4_7
WE0311M Yo 115 9.4
WE0312M 230 4.7
WE0511H 115 13.0
WE0512H 230 6.5
WE0538H 200 3.9
WE0532H 230 3 3.4
WE0534H 'h _47:6~0 ~1.7~_

WE0511HH 115 13.0
WE0512HH 230 6.5
WE0538HH 200 3.8
WE0532HH 230 3 3.3
WE0534HH 460 1.65
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~' ;.

Re~air
Paris
MODEL

PRINTED IN U.S.A.

.,_9K145

~9I<142

Hi----- 131<5

r+o:=--- lK79 (I PHASE)
1K63 (3 PHASE)

/"91<163 11')
9K153 ~ ¥. HP & UP
3 PHASE

9K165
~'(115Vl')
~ (UPTO ..... HP)

~.9KI64
~ (230Vl.)

(UP TO 'II HP)

GL88S

lIJf >-++_ 5K GROUP

EHectiveJanuary.l988

'"*' 13K6 (THREE PHASE ONLV)

......~;----4K132 lK167

IlIpIlr M. lIumbln•.
HP I'tIIa VoIlIge RPM IlnIIr N

'I, 1 115 1750 11&-12·01
'/J 1 230 1750 11&-12·02
'I> 1 115 3500 11&-12·22
't, 1 230 3500 11&-12·23
'I. 1 230 3500 11&-12·24
1 1 230 3500 11&-12·25

1'1, 1 230 3500 11&-12·26..
'11 3 2al/2301460 3500 11&-13-21
'I. 3 2al/230/460 3500 11&-13-22
1 3 2al/2301460 3500 11&-13-23

l'h 3 2al/230/460 3500 11S-13-24
.'

4K243

PIN &
KlIPRING ............[J:::=D 0
6K3-tJ

4K252

10Kl0 ~¥1

2K GROUP

13K186

SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

C1987GI\L

50055
59113

56887

50049
5!mi
~1

59050
59050
50097
50076

56887

50049
5!mi
~1

59050
59050
50097
50076

PATTERN
NO

PART
NAME

Strain Relief Assembly-J/.. 1'11 HP
1Phase & All 3 Phase

Strain Relief Assembly-'I" 'I, HP
1Phase

Impeller All '/J HP
Impeller '11 HP WE05(H)
Impeller J/. HP WE07(H)
Impeller 1HP WE10(H)
Impeller I'll HP WEl5(H)
Impeller 'h HP WE05(HH)
Impeller I'll HP WEl5(HH)

Ball Bearing
lift Handle Assembly
Insulating Oil (Gal.) 't, & 'h HP

6 PIs. Req.: JI._1 'I> HP 8 PIs. Req.
"0" RinQ

Casing-All Medium (M), High (H),
High-High (HH), Head Models 59114

Casing-WE0311l, WE0312 low
Head/High Flow Models Only 59115

Molor Cover-'/J HP and 'h HP
Single Phase

Molor Cover- 'h HP-l HP Three
Phase

Motor Cover-J/. HP-l 'I> HP Single
and 1'h HP Three Phase

Stuffing Box

Impeller All '/J HP
Impeller 'h HP WE05(H)
Impeller J/. HP WE07(H)
Impeller 1HP WE10(H)
Impeller 1'h HP WEl5(H)
Impeller '11 HP WE05(HH)
Impeller 1'11 HP WE 15(HH)

Plug-'ft" NPT

Heat Shrink Tubing-l Phase
Models Only

Capacilor Cap
Capacitor
Insulating Connector -3 Phase

Models Only
Cord Set-All 3 Phase

(Except CSA)
Cord Set-J/.. 1'I, HP 1Phase

(Except CSA)
Cord Set-'/, & 'I, HP 1Phase

230 Volt (Except CSA)
Cord Set- 'I, 1\ 'I, HP 1Phase

115 Volt (Exce~1 CSA)
Cord Set- 'I, 1\ 'I, HP 1Phase

115 Volt-CSA
Cord Set- 'I, & "I HP 1Phase

230 Volt-CSA
Cord Set-'!.·l 'f, HP 1Phase-CSA
Cord Set-All J Phase-CSA
Capacitor 'f, HP Singl~hase O~~ _

'--_=----+-M_e-'--c_ha_n'~~..~ea~ ~~~em~. _
F,lIister Head Screw-SI. Box to

Motor Cover
Impeller locknut-3 Phase Only
Capacitor Br acket
Strap-Capacilor
Hex Cap Screw-SI..~~~ 10Ca~ln~g.-t-__
loctite 11271

-----'--_.---_.- - .__ .. ----~--

~G~L

PART
NO

1K170

1K171

1K79

lK83

lKl50

lK167

21<158
2K22O c:
21<219 g
21<218 Vi
21<217 '"2K225

u

21<221

21<271
21<272
21<273 ..

N

21<274 c:
0

21<275 a;
21<276
2I<2n

4K132
41<243
4K245

4K252

SK111

SKl13

6K3

91<142

91<143
91<144
91<145

9«153

91<163

91<164

91<165

91<195

91<196

9I<IBO
91<181
91<197

1~10
-
13K5

13K6
13K17
13K 144
13K 186

Al27121

Note: Impellers on 3 ~ unils are Locl'te~ 10 molor shaft
Impellers and locknuts must be healed to be
removed. When replacing Impeller use Loclite
Al271121 See ,nstruclionm,lnual
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OPERATION MANUAL

LAMELLA CLARIFIER
FOR

. BRUNSWICK NAVAL AIR STATION
AT

BRUNSWICK,MAINE

-
Date

JANUARY, 1995

Buyer's Order Number
Me-9408-6

. H.E. SARGENT, INC.

Please refer to Graver Job Number on all correspondence concerning this equipment.
. ;

TP

FORM 1I~.1'9



,.-- OPERATING - (gj~AV~~WA1~~ - INSTRUCTIONS
Division of The Graver Company

GRAVER JOB NO. 12835

. OPERATION MANUAL

GENERAL INDEX

SECTION 1 ••.••.•.••.•••..••••••...••••••••.•••.••••.•••. INTRODUCTION

SECTION 2 •••••• ~ • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• LAMELLA CLARIFIER

SECTION 3 ••••••.••.•••.•••••••••••••••••••••••••••. : . BILL OF MATERIAL

SECTION 4 ' ' '. . . . . . . . . . . .. DRAWINGS

SECTION 5 •••••••••••••• ! •••••••••••••••••• MANUFACTURERS' LITERATURE

Job #12835
General Index Page i
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____- OPERATING - (gjRAV~RWA=r~R - INSTRUCTIONS-
Division of The Graver Company

GRAVER JOB NO. 12835

SECTION 1 INDEX

INTRODUCTION

PAGE

Intent and Scope 1-1
Liability for Language Translation 1-2
Safety Procedures 1-3
User's Responsibility 1-5
Procedures For Field Changes 1-6
Field SerVice :...................................... 1-6

Job #12835
Section 1 1-i
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~- OPERATING - @iIMAV~IMWAf~1M ~ INSTRUCTIONS
Division of The Graver Company

INTENT AND SCOPE

Graver Water Oi,vision lof the Graver Company, located at 2700 U.S. Highway #22, Union, New
Jersey 07083, has furnished a Lamella Clarifier Model 10625 RLF with integral Flash/Flocculation
Tank ·to Brunswick Naval Air Station located at Brunswick, Maine.

Notice

The contents of this manual should be thoroughly read and understood before attempting to operate
any of the equipment or perform any process function.

Job #12835
Section 1 1-1

FORM 1l5·1<~



,--- OPERATING.- (gj~AV~_WA=r~R- INSTRUCTIONS-
Division of The Graver Company

LIABILITY FOR LANGUAGE TRANSLATION

All written material provided with Graver Equipment, including equipment tags and control panel
labels, are written in the English language. The need for translation of instructions, warnings, tags.
and labels into another language shall be determined by the purchaser and/or user of Graver
Equipment. The translation of instructions, warnings, tags, and labels into another language is the
responsibility of the purchaser and/or user of Graver Equipment.

•

Job #12835
Section 1 1-2



___- OPERATING - (gj~AV~~WAT~~ - INSTRUCTIONS
Division of The Graver Company

SAFETY PROCEDURES

GENERAL

Operation of plant facilities should conform to established safety standards. The Department of
Labor Occupational Safety and Health Standards should be followed. Brunswick Naval Air Station
safety plant practices must be followed.

Plant areas where the equipment is being tested or adjusted (before or during regular operation of
the facility) should be isolated by barriers (with signs) to prevent accidental entry to the area.

Job #12835
Section 1 1-3
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r--- OPERATING - (gj~AV~~WA"'~~ - INSTRUCTIONS-
Division of The Graver Company

SAFETY PROCEDURES

ENTERING AN ENCLOSED SPACE

WARNING
BEFORE ENTERING A TANK OR VESSEL:

1. Be sure that eye wash basins and safety showers are available and working.

2. Wear as required, appropriate protective equipment - .

An adequate safety line
An. air fed mask
Gloves; and/or

Protective clothing and shoes.

3. Notify the appropriate Safety Personnel and obtain a vessel entry permit if required.

4. Notify the Safety Department and request a gas check (CO, CO2, H2• Freon, other odorless
gases).

5. Be sure that all valves to the tank are closed and tagged (liquid. ~hemicals). Vent valves should
be left open. Most automatic valves have a manual hand wheel shut off. Some systems have
separate manual shut off valves. Tag and lock the valves in the safe position. Blank all pipe
lines entering or leaving the vessel.

6.. Be sure that the control panel is tagged OUT OF SERVICE.

7. Be sure that adequate ventilation is supplied. Use blowers or suctions fans. Allow sufficient time
for the inside of the vessel to be completely ventilated.

8. Before entering, inspect the internal construction for:

Adequate footing;
Slippery media;

Footing that could collapse;
Objects that could fall;

Sharp or jagged parts; and/or
Equipment which should be avoided to prevent breakage.

9. Be sure that a safety man is outside the tank with visual (or other) contact with you at all times.

Job #12835
Section 1 1-4
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..--- OPERATING·- (gj~AV~~WAf~lRl-INSTRUCTIONS
Division of The Graver Company

USER'S RESPONSIBILITY

1. Off-loading, erection, installation, te~ting and/or storage of all equipment.

2. Interconnecting power, signal and control wiring, protection devices including motor starting
equipment required by.local NEC codes.

3. Installation of all "ship loose" components.

4. Touch-up and finish painting of external tank surfaces, structural steel components, and/or
piping.

\

5. All labor and materials including tools, lubricants, consumables, chemicals and site utilities to
install, start-up, test and/or operate the complete system.

6. Collection and testing of water samples to determine optimum operation of performance.

7. Foundations and anchor bolts.

8. Interconnecting piping, including drain, sludge blowdown, and utility.

9. Tubing, valves, and accessories.

10. All walkways, structural supports, stairs, ladders, guardrails, grating and associated hardware.

11. Freeze protection, if required.

12. Clean dry, rust free, oil free, good quality service water or potable water supply as necessary
at the required locations. ..

(

13. Chemical dosing equipment including field instrumentation to control same.

Job #12835
Section 1 1-5
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,..-- OPERATING - (gj~AV~~WA1~~ - INSTRUCTIONS
Division of The Graver Company

PROCEDURES FOR FIELD CHANGES

No allowance will be made for changes or additions to equipment or materials without Graver's
specific approval.

Purchaser shall notify Graver promptly of any defects and permit inspection as required.

In the event that Purchaser thinks that alterations or repairs are necessary, please contact Graver's
Customer Service Coordinator or Customer Service Manager for approval before proceeding with
any work. Written confirmation will follow any verbal approvals.

Telephone: (908) 964-2400

Telefax: (908) 964-7770

Mall: Attn: Service Department
GRAVER COMPANY
Graver Water Division
2700 u.S. Highway 22
Union, New Jersey 07083

FIELD SERVICE

Field Engineers are available at a per diem price to assist in erection, start-up, troubleshooting' or
training. These services will prevent many future operating and maintenance problems. Please use

.. contacts above.

Job #12835
Section 1 1-6
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,.--- OPERATING - @~AY~~WA=r~I- INSTRUCTIONS
Division of The Graver Company

GRAVER JOB NO. 12835

SECTION 2 INDEX

LAMELLA CLARIFIER

PAGE

Design Data
Flash/Floc Tank Integral with Lamella Clarifier 2-1
Lamella Clarifier - Model 10625RFL ". . . . . . 2-2

Flash Mix and Flocculation Tank Operation 2-3
Lamella Clarifier Process Description " 2-3
Collection Weir Adjustment 2-4
Starting Procedures " ;.......................... 2-4
Stopping the System . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 2-4
Sludge Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-5"
Recommended Sludge Removal Operation 2-5
VN-Sludge Settling Test 2-6
Lamella Plate Handling Precautions ". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-7
Lamella Plate Cleaning 2-7
Performance of Lamella 2-8
Troubleshooting Guide 2-9
Jar Test Instructions 2-11
Technical Reprint- Chemical Treatment for Water Clarification ; T-1n

ILLUSTRATIONS

Flow Path Typical Lamella Clarifier 2-3A

Job #12835
Section 2 2-i
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,--- OPERATING - CCD~AV~~WA=r~~ - INSTRUCTIONS
Division of The Graver Company

DESIGN DATA

FLASH/FLOC TANK INTEGRAL WITH LAMELLA

Number , One
Capacity:

Flash Volume . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 110 Gallons
Flocculation Volume . . . . . . . . . . . . . .. 660 Gallons

FLASH MIXER

Number One
Manufacturer Brawn Mixer
Model BD50
Type "............................ Direct~Driven

Shaft 31655, 0.75" Dia. x 36" Long
Impeller 31655,4" Dia.
Motor:

Horsepower '.' ; . . . .. 1/2 Hp
Electrical 115 V, 1 PH, 60 HZ
Speed 1750 RPM

FLOC MIXER

Number One
Manufacturer Brawn Mixer
Model ~ SG33
.Type :....... Gear-Driven
Shaft ; : 316SS, 0.625" Dia. x 48" Long
Impeller :.......................... 316SS, 11.5" Dia.
Impeller Speed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. 20 to 350 RPM
Motor:

Horsepower .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1/3 HP
Electrical 90 VDC
Speed 1750 RPM

SPEED CONTROLLER

Number One
Manufacturer Reliance
Model DC2-70
Horsepower _ ~\'. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1/3 HP
Electrical 115 V, 1 PH, 60 HZ
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__- OPERATING - (gj~AV~~WA=r~R - INSTRUCTIONS-
Division of The Graver Company

DESIGN DATA

LAMELLA CLARIFIER - MODEL 12120RLF

Number , One
Tank Material " Carbon Steel
lamella Plate Size 4'W x 8'l
Plate Spacing 2~

Number of Plates ~ : 11
Angle of Elevation ~ . . . . . . . . . . .. . . . . . . . . . . .. 55°
Maximum Flow . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 33 GPM
Rated Flow. ... . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. 30 GPM
Effective Projected Plate Area 188.4 Fr
Rise Rate : . . . . . . . . . . . . . . .. 0.16 GPMlFr
Overall Dimensions: Including Integral Flash/Floc Tank

Width ...........•............ '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6'-8"
length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 11'-5~
Height 12'-0~

The addition, type and dosage levels of chemicals required are the responsibility of the Purchaser.
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OPERATING - @i~AV~~WA=r~~ - INSTRUCTIONS-
Division of The Graver Company

FLASH M'IX AND FLOCCULATION TANK OPERATION

The Flash Mix and Flocculation Tank provided is divided internally into two compartments, and is
an integral part of the Lamella Clarifier. '

Water to be treated is fed into the flash mix compartment where it is intimately mixed with chemicals
by the fast speed mixer. The partition plate, dividing the tank compartments, is open at the top of
the tank allowing water to pass into the flocculation compartment.

In the flocculation compartment, mixing continues and flocculation is completed by a more gentle
mixing which controls the collision of smaller particles into larger more settleable floc. Water
containing this floc passes under a baffle in the flocculation compartment before flowing to the
lamella separator.

The speed of the flocculation mixer' is adjustable to provide optimum energy input by changing
mixing intensity. Varying the mixer speed will control floc mass which governs settling characteris
tics. The mixer speed should be adjusted if the floc from the lamella is being carried over in the
effluent stream.

Water flow through the lamella should be started slowly. Starting the flow just by turning on a pump,
or changing rates quickly can cause "carryover", of floc in the lamella effluent until the lamella
adjusts to the new flow rate.

LAMELLA CLARIFIER PROCESS DESCRIPTION

The Graver .Lamella Clarifier provides a means of water clarification ata large savings of plant
surface area:, The clarifier consists of a series of inclined overlapping lamella plates which are
arranged to form separate sedimentation chambers of cells between ,each pair of adjacent plates.

Wastewater enters the clarifier and is distributed through feed distributions ducts along each side
of the lamella plates. The water then enters each plate chamber near the bottom section of the
plates and flows upward between them. As the water flows upward, solids settle downward by
descending a short distance onto the surface area provided by the plates. The solids continue to
slide down the surfaces to the collection hopper.

The clarified water flows upward and leaves each plate chamber through orifice holes in adjustable
weir plates located along each side of the lamella clarifier.

Collection of the solids in the collection hopper helps compress the water from the sludge. This
compression effect produces a more concentrated liquid sludge. The liquid sludge must be removed
from the lamella on a periodic basis. The release can be automated to be proportional to lamella
inlet flow or be regulated on a time cycle basis. The blowdown interval and duration should be field
adjustable to minimize the liquid sludge disposal volume.

See Flow Path of a Typical Lamella Clarifier found on Page 2-3A.
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TYPICAL LAMELLA CLARIFIER

FLOW PATH

TY~ICAL

80TH SIDES
OF

LAMELLA PLATES

•WATER CONTAINING
FLOC PARTICLES
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,..--- OPERATING - (gjRAV~RWAf~R - INSTRUCTIONS
Division ofThe Graver Company

COLLECTION WEIR ADJUSTMENT

The weir plates should be adjusted to maintain a water level of approximately 4.5" below the top of
lamella. It is critical that the weirs are adjusted to the same level position within 1/8". It is easier to
adjust the weir plates before installing the lamella plates. Fill the tank with water to a level just below
the orifice holes. Then readjust the weirplate so that an equal distance is maintained between the
bottom of the orifice holes and the water level for the entire length of each weir plate.

Incorrect adjustment of the weir plates can cause hydraulic imbalances and poor performance.

STARTING PROCEDURES

The flash and flocculation mixers should be turned on when enough water is in the tank for proper
mixing. Chemicals, if added, should be added as soon as practical (immediately, if the system is
already filled with water). .

Mixers should remain on until the system is to be shutdown.

STOPPING THE SYSTEM

Up to 1 Day

For short term shutdown, reduce water flow and chemical feeds to Ogpm.

1 to 3 Days

Stop water flow and chemical feeds. Remove all sludge from the unit.

4 or More Days

Stop water flow and chemical feeds.
Remove all sludge from the Lamella Clarifier.
Stop the flash and flocculation mixers.
Drain the flash mix and flocculation tank, and Lamella Clarifier.
Cleaning Lamella plates (See Page 2-7).
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r--- OPERATING'- (gjRAY~RWA1~R- INSTRUCTIONS
Division of The Graver Company

SLUDGE REMOVAL,

Sludge should be removed at periodic intervals which range from minutes to several hours, to once
per day. Sludge should be allowed to accumulate in the hopper to mid-height. as determined by
periodic sampling. During any start~up period, the sludge outlet valve should be kept shut to allow
sludge to be accumulated. Sludge samples should be taken as necessary from the sample lines but
at least every four hours. The sludge load is determined by the VN (Volume for Volume) Sludge
Settling Test, as described on Page 6. The sludge level should never be allowed to rise above the
top sample point.

RECOMMENDED SLUDGE REMOVAL OPERATION

Sludge removal should be a two step operation whether it is manual or automatic. Step One is the
blowdown operation and Step Two is a backflush of the blowdown line. .

The blowdown of the sludge should be performed such that smaller volumes of sludge are blown
down more frequently.' However, excessive blowdown reduces sludge dry solids concentrations and
increases the liquid volume. Improper sludge blowdown can directly effect system performance.

, The purpose of the backflush operation is to prevent the precipitates within the blowdown line itself
from setting-up into a relatively nonfluid state, which might cause blockage of the blowdown line.
It is not necessary to completely wash out the blowdown line, but only to stir up any material which
may have settled in the pipe, so that it may be carried away with the blowdown flow. The backflush

, valve should just be barely open for a short period generally 10 seconds or less to cause an
extremely slight water flow into the blowdown line. Normally, this is obtained with a backflush timer.
In cases where the sludge does not have a tendency to pack, it is advantageous to shut off the
backflush entirely. If the lamella separator is to be taken off line for an extended period, all the
sludge should be removed. '

In some cases, it is common practice to turn the backflush system on for only a few minutes a day
to prevent any buildup within the blowdown line.
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r--- OPERATING - (gj~AV~~WA1~~ - INSTRUCTIONS
Division of The Graver Company

V/V - SLUDGE SETTLING TEST

The volume percent of settled sludge is affected by changes in the flow rate and solids content of
water being treated. This is determined in the relative volume method called the VN Test. This test
is used·as a troubleshooting help and to determine sludge concentration in the sludge hopper.

,The term VN minutes is generally used when referring to a sample collected in a 100 ml. graduated
cylinder which is allowed to stand for 10 minutes. At the end of the settling period, the amount of
sludge present in the sample is measured as a percentage of the total volume of the sample
collected. VN is "Volume of Settled Sludge per Volume of Sample" drawn.

Note: Any convenient size graduated cylinder can be used as long as settled amount is reported
as a percentage.

Example: If the sample after settling contains 300 mls. of settled sludge, this would be logged as
a VN 30% sample.

To take a sample. follow the sampling procedure described below:

Equatiorr. VolulTJ8 SsttlBd Sludgs x 100 = %WV
Volums Ssmple Drawn .

1. Open sampling lines wide open and permit the sample flow to go waste to obtain a representa-
tive sample. .

2. Rinse out a 100ml. graduated cylinder with the sample flow.
3. Draw a 100 ml. sample in the 'graduated cylinder.
4. Permit to settle undisturbed for 10 minutes.
5. Record settled sludge in direct ml. reading on graduate.
6. Log as % VN. .

It is recommended that the sludge in the Lamella Clarifier be sampled at least once per shift.
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r--- OPERATING - CCDIMAV~IMWA=r~R - INSTRUCTIONS-
Division of The Graver Company

LAMELLA PLATE HANDLING PRECAUTIONS

The fiberglass reinforced plastic (FRP) plates associated with the lamella should not be installed until
the unit is filled with water. '

FRP is flammable material (in various degrees depending upon the resin used), and therefore, care
must be taken against accidental ignition. This is ~specially true before the plates are installed in the
unit, or when the unit is drained. Note that if the lamella clarifier is to be left drained overnight, we
would recommended removal of the plates. The water helps to support and wet the 4 foot x 8 foot
lamella plates.

Upon receipt of the lamella plates care should b~ given as to how they are handled. They should
not be thrown, stepped on, allowed to fall, etc. Particularly sensitive are the support channels, since
they are mechanically and chemically jointed to the flat plate.

When the plates are installed in the unit, they should be slid down slowly into the tank - THEY
SHOULD NOT BE ALLOWED TO FALL. Once they are installed, THEY SHOULD NOT BE
WALKED ON. If necessary a wide board may be placed across the steel walls of the unit to protect
the plates. The operator can walk on this board (if a platform does not exist). When working on this
board, plant personnel should follow plant maintenance safety procedures.

LAMELLA PLATE CLEANING

The lamella plates should be removed for cleaning periodically. The frequency of plate cleaning is
dependent on specific application and should be determined by operating experience. Any waste
deposits present are then removed by appropriate methods, depending on type of deposit. A
common method of cleaning lamella plates is using liquid detergent and a water lance. A relatively
clean inclined surface increases the ease with which settled precipitates slide or roll down the plates
to the collection hopper.

Plates are removed from their slots by lifting from above. Three or four of the plates can be slowly
removed at a time for cleaning, while in service, allowing separator operation to continue
uninterrupted.

Draining of the Lamella should be avoided if at all possible until all the plates are removed.

Lamella plates should be removed for cleaning at least once per year.
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PERFORMANCE OF LAMELLA

The performance of the lamella clarifier is based on several variables which the owner must control.
These variables are:

1) Chemical feed system
. 2) Floc formation (This can be determined by jar testing)

3) Influent water conditions:

A) pH
B) Free of entrained bubbles or gases
C) Total Suspended Solids
D) Flow
E) Temperature

4) Sludge removal or blowdown
5) System design operation
6) VN· % Solids content of water treated taken at several points in the lamella.
7) Floc Mixer speed
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Division of The Graver Company

TROUBLESHOOTING GUIDE

The following conditions. causes and actions are listed to assist the operator in troubleshooting
the installation: . .

CONDITION

1. Haze in effluent or floc
carryover.

2. High oil and/or grease in
effluent.

3. Flow surges.

4. Unequal distribution of
flow or floc carryover.

Job #12835
Section 2

POSSIBLE CAUSE:

Maladjustment of chemicals
feeds.

Fouling of plates.

High sludge inventory.

An increase in flow rate.

High mixer rate.

High oil influent.

Maladjustment of influent
valving or feed.stream rate.

Maladju'stment or dislocation
of plate(s).

High or low influent flow to
the Lamella.

Blockage of some plates at
bottom.

ACTION TAKEN

Adjust chemical feeds.

Clean plates.

Check changes in chemical
feeds and increase blow
down frequency.
Decrease flow rate.

Increase blowdown
frequency.
Adjust chemical feed.

Adjust mixer speed.

Monitor feed stream and
correct. Install oil removal
device..

Adjust. Monitor feed stream
and correct.

Check and adjust.

Monitor and adjust.

Stop flow and blowdown.
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,--- OPERATING -·(gjIAV~IWA=r~I-INSTRUCTIONS
Division of The Graver Company

TROUBLESHOOTING GUIDE (continued)

. CONDITION

5. High color in effluent.

6. Plates touching or bind
ing.

7. High sludge inventory.

8. Poor flow at end of
lamella.

Job #12835
Section 2

POSSIBLE CAUSE

. Maladjustment of chemical
feeds.

Contamination of feed
stream.

Fouling of plates.

High sludge inventory.

Plate flexing.

Uneven or excessive flow
rate.

Maladjustment of chemical
feeds.

Incorrect blowdown.

Plugged sludge pipes.

High sludge inventory.

ACTION TAKEN

Check and adjust.

Monitor and adjust.

Clean plates.

Increase blowdown
frequency.

Check plate mounting and
repair according to Graver
advice (908)-964-2400.

Monitor and adjl,lst.

Check and adjust.

Increase blowdown
frequency.

Unplug sludge piping.

.Increase blowdown.
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Division of The Graver Company

JAR TEST INSTRUCTIONS

Planning the Tests

The Jar Test is a useful tool that can used to predict the proper treatment of various waters on
various pieces of equipment manufactured by Graver Water. Additional reading should include
Graver Technical Reprint T-177 entitled: Chemical Treatment for Water Clarification.

Refer to the Jar Test sheets at end of this section.

Before starting a series of jar tests, determine the purpose of the tests, then plan the conditions so
that only the factor being studied is varied. For example. if it is desired to determine the effect of
pH on the floc characteristics, a series of four or five samples should be run in which the coagulant
dosage is constant but the alkali dosage is varied so that each sample has a different pH. The order
of addition of the chemicals, flash mix and slow mix periods, temperature of the sample and all other
variables should be the same in all samples except the alkali dosage.

The order of chemical addition is critical in the planning of the jar test. In order to duplicate the
process it i~ important to add the chemicals in the same order and the same time frame as the full
scale machine. Exam the Flow Diagram (P&ID) to determine the order ·of chemical addition. For
heavy metal hydroxide removal the first series of tests should be to establish the pH required (Refer
to figures 1 & 2 on solubility). The next series of tests should be done to determine the coagulant
and polyelectrolyte dosages required for settling and clarity.

The proper test method is to fill each of the beakers to the desired level with the raw water. The
chemicals used fortesting should be premixed so thatthey can be conveniently administered (Le.
lime to be 20ppm/ml, soda ash 10ppm/ml, polyelectrolyte 1ppm/ml). Having all the chemicals the
next step is to start the gang stirrer and then to add the chemicals. This must be done quickly and
smoothly, if necessary have two people to add the chemicals. When the last jar receives the final
chemical start the stop watch and at the end of the flash mix period adjust the stirrer to the correct
speed. Observations throughout the entire time is critical. You must observe the formation of floc
from the very beginning.

Flash Mixing

During addition of the chemicals, stir the sample vigorously in order to effect quick and thorough
mixing. The flash-mix period should not be less than 30 seconds and may usually be as long as 3
to 4 minutes without doing any harm. If the water is warm and the floc forms qUickly, then there is
some danger that a long flash-mix period will cause the floc which forms to break up. Under such
conditions, it is better to run fewer samples or to get help in adding the treatment chemicals so that
the flash-mix period can be shortened.

Job #12835
Section 2 2-11

FORM n~·l~~



~- OPERATING'-"': calRAV~RWA'~R- INSTRUCTIONS
Division of The Graver Company

JAR TEST INSTRUCTIONS

Flash Mixing (continued)

In adding the chemicals, too rapid additions should be avoided and approximately the same rate of
addition should be used in all samples. With some waters, the order of addition of the alkali,
coagulant aid is ·important. This is particularly true when. activated silica is used as the coagulant
aid. The effect of the order of addition of the chemicals should be investigated.

Slow Mixing

The purpose·of the slow mixing period is to keep the floc particles in intimate contact with the water
and circulating continuously so they can "grow." If the stirring is too vigorous, the floc may break
up and the results may be poor. If too little stirring is used, the clarifications and color reduction may
not be as complete as possible under the conditions of the test because the floc is not being brought
into contact with the impuritieswhich it is to remove. Just sufficient agitation should be used to keep
the floc uniformly suspended from top to bottom of the sample. Excessive agitation should be
avoided, particularly when treating low temperature samples in which the floc tends to be fragile.

In most large-scale coagulant or softening equipment, the slow mixing period is usually 15·20
minutes and, for this reason, the same period should be used in the jar tests.

Throughout the slow mixing period, the sample should be observed carefully and observations
recorded on the attached JAR TEST DATA SHEET. The rate of formation of the floc, as well as its
size, are important. The appearance of the water between the floc particles should be observed and
recorded. Is it sparkling clear? Hazy? Clear but colored? The size of the floc may be described
as follows:

Pin-Point - Extremely fine but visible
Fine - Approximate average particle size 1/64".
Small - Approximate average particle size 1/32"
Fair - Approximate average particle size 1/32" to 3/64"
Good - Approximate average particle size 3/64" to 3/32"
Large • Approximate average particle size 1/4" and larger

The dimensions given are only a very rough scale for evaluating a floc. The size of the floc is but
one criterion of the effectiveness of a set of treatment conditions. The rate of settling of the floc is
more important and the quality of the supernatant water after settling is equally important. All of
these points must be observed and recorded.

Generally, the larger the floc particles, the more rapid is its settling rate. However, on certain waters,
such as low tUrbidity, highly colored waters, a large or shaggy floc may settle much slower than a
smaller, denser floc.

In reporting jar test observations, besides describing the floc in each jar, it is good practice to give
a comparison of the various jars in the series. If there are observable differences, state which jar
is best, which is worst, and where the others lie in the series.
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OPERATING - (gjRAV~RWA1~R - INSTRUCTIONS
Division of The Graver Company

JAR TEST INSTRUCTIONS

Settling

At the end of the slow-mix period. stop stirring and allow the floc to settle qUiescently. Observe the
settling carefully until all of the floc is on the bottom of the jar, or for 20 minutes, whichever is
shorter. Report the settling as inches of clear water above the floc at 5 minute intervals or more
frequently if the floc settles rapidly. Even with the best coagulating conditions. usually a few
individual floc particles remain suspended after the bulk of the floc is completely settled. The
amount of STRAGGLERS should be noted and recorded.. .

. The following scale may be used as a rough standard for evaluating settling rates of floc in jar tests.
It is based on the period required for the floc to. settle 4 inches, which is the approximate depth of
a 500 ml. sample in a 600 ml. beaker.

Minutes to Settle 4 Inches

Less than 2

2 to 5

5 to 15

Greater than 15

Treated Water Quality

Remarks

Excellent: Will give excellent results in upflow solids-contact
machines at relatively high rates.

Good: Will give good results in upflow' solids-contact machines
as moderate rates.

Fair: Will give satisfactory results in upflow unit if rising rates is
low.

Poor: Unless an extremely low rising rate is used. poor results
will be obtained.

Generally, the pH. color and tUrbidity of. the supernatant liquid after 30 minutes of settling are
measured. In order to save time. a sample for pH determination can be taken toward the end of the
slow-mix period. The turbidity of the supernatant can be measured by decanting the sample into a
50 ml. Nessler tube and comparing it with standard turbidity suspensions in matched Nessler tubes.
A Baylis or Hellige turbidimeter may also be used. Another convenient method is to prepare
standard suspensions (APHA-1946) in the same size vessel as are the samples being r:l!n and make
the comparison by setting the vessel containing the settled sample along side the well stirred
turbidity standards. .

Color is measured by the APHA standard method using Nessler tubes or the comparators such as
those made by La Motte or Taylor may be used.

If chlorine has been added. the residual chlorine should be measured after 30 to 60 minutes.
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OPERATING - ctDIMAV~IMWAf~1M --- INSTRUCTIONS
. Division of The Graver Company

JAR TEST INSTRUCTIONS

Treated Water Quality (continued)

Frequently iron, alkalinity, silica and in the case of lime-soda softening tests, total hardness, and
calcium hardness are also run on supematantsamples as well as on the filtered samples. For waste

. treatment applications, the contaminants are measured.

If the quality of the water after filtration is required, the settled sample should be decanted into a
funnel into which a small plug of absorbent cotton has been placed. Press the cotton down into the
stem of the funnel with a stirring rod. With a properly prepared cotton plug, the sample should filter
in the range of 75·150 ml./min. It is good practice to discard the first 75ml. of filtrate and use a
fresh cotton plug for each sample.

Some workers prefer filter paper. A Whatman No. 41-H, acid-treated, fast-filtering paper is
satisfactory.

Lime

For the reduction of calcium hardness or alkalinity of the raw water.

Lime and Soda Ash

lime-Soda softening is the process by which the calcium and magnesium salts are chemically
precipitated.

Caustic. Soda/SOdium Hydroxide

Used in applications requiring pH adjustment such as heavy metals removal.

Coagulant

For removal of color and turbidity, alum (AI2(SO.b • 14H20) is the most commonly used coagulant.
It is not possible to predict the exact dosage of coagulant nor the optimum pH value with any degree
of certainty. Jar tests are required to determine the specific treatment condition most suitable for
a given water. Even then, the conditions which give good results at one time may not be satisfactory
at another time on the same supply. This may be due to changes in the concentration or the nature
of the impurities or the temperature or all three.

In general, best color reduction is obtained with alum in the pH range from 5.5 to 6.5. If
prechlorination is used, good results are frequently obtained at pH values as high 7.5. The colored
impurities in highly colored waters tend to stabilize the small floc particles which form early in the
treatment and prevent them from growing larger. Chlorination partially destroys these colored
substances, reducing this stabilizing action and producing a lower residual color for a given
coagulant dosage.
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OPERATING - (gjRAV~~WA=r~R ~ INSTRUCTIONS
Division of The Graver Compar:'lY

JAR TEST INSTRUCTIONS

Coagulant (continued)

Where tUrbidity removal is the main problem, alum will usually coagulate best in the pH range of 6.5
to 8.5. Frequently, the use of lime for pH adjustment rather than sodium carbonate will produce a
better result.

Ferric sulfate is being widely used as a coagulant. The floc formed with it tend to be faster settling
than alum floc. For turbidity removal, best results are usually obtained in the pH range of 8.0 to 9.5.
Color removal is usually poor in these' high pH ranges. but by adding chlorine in the treatment
adequate color reduction can frequently be obtained. Where color reduction is the main requirement
and on waters contaminated with organic wastes. best results are usually obtained with ferric sulfate
at low pH values in the range of 5.0 to 6.3.

Ferrous sulfate (copperas) is used in many coagulation plants. It has the same general
characteristics as ferric sulfate because in most cases. there is sufficient oxygen in the water to
oxidize the ferrous iron to ferric.

Sodium aluminate is sometimes used alone or in conjunction with alum and has the effect of
broadening the pH range so the treatment is easier to control.

C agulant Aids

Activated silica. which is a colloidal dispersion of silica prepared by reducing the pH of a dilute
sodium silicate solution by the addition of suitable reagents, is generally an effective coagulant aid.

, It is usually used with alum although its applicability to coagulation with iron salts has been reported.
The dosage range is 0.5 ,to 1.5 ppm silica per grain/gallon of coagulant.

The orderof addition of the activated silica is very important and should be investigated whenever
it is used. In general, on highly colored, low turbidity waters, best results will be obtained if it is
added after the alum and alkali (if any) and sufficient time is allowed for the appearance of the first

, visible floc. In other cases, greatest benefit may be obtained by,adding the activated silica before
the other reagents. The best procedure is to determine the optimum pH range first without adding
activated silica, then run a series in which the activated silica is added before the other reagents in
one sample and after ,them, in another. If 4 jars can be run in a series, two different activated silica
dosages can be tried in the same series.

Polyelectrolytes - Polymers

This family of chemicals is available in Cationic, Anionic and Non-Ionic varieties and at various
molecular weights. The benefit of this class of chemicals is that they condition the floc and allow
for better settling characteristics.

Job #12835
Section 2 2-15

FORM U~·.1~9



OPERATING - (gjIAV~RWA1~1- INSTRUCTIONS-
Division of The Graver Company

JAR TEST INSTRUCTIONS

Clay

When treating low turbidity waters, the addition of ARTIFICIAL TURBIDITY in the form of finely
divided clay is frequently found to be very beneficial. It can be added ahead of the other reagents.
Various types of clay have been used successfully including Georgia Kaolin, Fullers Earth, Wyoming
and Mississippi bentonite and clay obtained from local deposits near the treating plant. The
non-swelling types of clays should be crushed to pass a 200 mesh screen.

Solids Contact

It is sometimes desired to determine the effect of solids-contact (the presence of a substantial
concentration of previously formed precipitates) on the floc characteristics and the quality of the
treated water. First determine the optimum qoagulation conditions. then treat a number of sample
or one large sample using the optimum treatment conditions. After the floc (precipitates) has settled,
decant the supernatant water and save the precipitates. When a sufficient quantity has been
accumulated to equal approximately 5-10% of the volume of sample being treated, add the
precipitates to a sample, then add the treatment chemicals and observe the results. A control
sample should be run in parallel with the same dosages but without the addition of previously
accumulated precipitates.

Reagent Solutl~ns and SuspensIons

The sample volumes most frequently used are 500 mI., 1000 mI., 1 quart or 1 gallon. In the
following table. the reagent concentration most conveniently used with each sample size is given.
Of course, any of the solutions can be used with any of the sample volumes but the advantage of
using particular reagent concentrations given is to obtain simple whole number conversion factors
from ml. of reagent to grains per gallon.

500 ml.

1000 ml.

1 Quart

1 Gallon

8.55

8.55

8.08

6.49

8.1

8.1

7.65

6.12

500

500

473

379

1.0

2.0

2.0

10.0

The standard jar test can be supplemented with tests on samples taken from the top of the draft
tube. The sample is placed in a 500 ml. graduate, and the time required for the sludge to settle a
specific distance is noted. The exact procedure is given later. This observation provides the settling "
velocity of the particles being produced. This tells us:

1. The rise rate that the unit can operate at, with the existing chemical feed.

Job" #12835
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Division of The Graver Company

JAR TEST INSTRUCTIONS

2. If this result is different than those obtained from the jar test, it tells us:

a. The chemical feed system is not working properly Le. - We are not delivering what we think,
or

b. Recirculator is breaking up floc, or

c. Polymer has deteriorated or .

d. Unknown factor at specific site.

3. If a second sample is taken and more polymer added, the test will tell us if increasing the
polymer will help or not.

4. The same test repeated with other polymers tell us if they will work any better than the original
one.

PROCEDURES

I. Settling Velocity and Unit Capacity

1. Fill a 500 ml. graduate cylinder with a sample from the top of the draft tube or lamella inlet.

2. Mix with slow movements but rapid enough to prevent floc from settling. Mix for two minutes.
A mixer can be made from a rubber stopper and a lab wire brush.

3. Allow a short time for eddy convection currents to cease.

4. Measure the height of the clear zone in the top of the graduate at 1, 3, 5 and 10 minutes.

The settling velocity or unit upflow capacity is:

I GPM/ FT2 = inch9s cJ8/U x 0.623I t.ims __

For a Lamella, Multiply Answer by 1.22

II. Effect of Additional Polymer

1. Fill one or more 500 ml. graduate cylinders with samples from top of draft tube or lam~lIa inlet.

2. Add polyelectrolyte as required in various'dosages. Mix fast for 15 seconds without whipping
in air.

( 3. When eddy currents cease, start timing clear zone.

Job #12835
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JAR TEST INSTRUCTIONS

III. Jar Test Speeds for Specific Equipment

Lamella

Job #12835
Section 2

1minute 80 rpm 4 minutes 20 rpm 5·10 minutes
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Division of The Graver Company

JAR TEST DATA SHEET

Date:_· _
series No.:. _

Subject:. ~ _
Purpose: _

Raw Water Characteristics:
Turbidity CaH
Coklr MgH
Alit M. Alit P.
Co~r MgH

Test Characteristics:
Flash Mix'
Slow Mix
Temp. ("F)
Beaker Size

Min.
Min.

Sla11

RPM
RPM
End

2

3

4

5

6

Conclusions:

Job #12835
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BILL OF MATERIAL
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,..--- OPERATING - (QiIAV~IWA1~~ - INSTRUCTIONS ~
Division of The Graver Company

BILL OF MATERIAL INSTRUCTION SHEET

1. USE OF BILL OF MATERIAL

A. Please store the Bill of Material in a safe but convenient place.

B. The Bill of Material has a Titie Sheet, an Index of Releases, an Index of Items, followed by the
pages for each individual release.

C. The Bill of Material is divided into releases. These releases define the various subsystems you
. have purchased, such as "filters" or regeneration skid". Each release is a group of related

components that have been assigned the same release number (such as 051 E or 0511). The
components in the release are broken down to smaller, closer related components and each
subgroup is assigned aW.O. (Work Order) number that follows the release number (such as 051 E
0001). The components in this subgroup are further broken down into individual items and given
an item number (such as 051 E-0001-0024). The Full Index of Releases lists all of the subdivisions
(Release Numbers) we have created for your project. Each release should be considered a
separate document with its own issue (revision) level. Within each release, items are identified by ,
a work order number or an' item number.

D. Release numbers are made up of two numerals followed by a letter. The letter is an "E" for
equipment releases or an "I" for instrument releases.

E. The Index of Releases lists for each release: the release number, the issue number, issue, date,
number of pages in a release, description 'of release and status.

F.A Packing List will accompany all shipments which will describe each major item by Bill of Material
release, work order and item numbers. When contacting Graver please refer to these numbers.

G. To locate an item in the Bill of Material, find the appropriate release from the Index of Releases,
then turn to the summary page of the appropriate release. This will be at the end of the release.
Items will be sorted on the summary page first by work order and then by item number. The
summary page will list the page number that the item will be found and on what issue this item was
last revised.

• Job #12835
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GRAVII WAfl1
Division of The Graver Company

BILL OF MATERIAL
TITLE SHEET

CUSTOMER COpy

TYPE OFEQUIPMENT LAMELLA SEPARATOR MODEL .1 0625RLF

USER BRUNSWICK AIR STATION

LOCATION BRUNSWICK, MAINE

PURCHASER ----,H-,--,o,-",-E.!-o--"'S"-"AR=G=E=NT-=-- -'-- ~ .__

PURCHASER'S P.O. II -.lM.:.tl!C!--."t;.94:nO!.!o!8c...:-6!!....- ..:.....-_

IJOBH~~5_=~~~

----_.-

fORM n~ lin PC~ IT



PRINT DATE: 02/22/95 BILL OF MATERIAL

FULL INDEX OF RELEASES

CUSTMR copy JOB NUMBER: 012835

RelEASE ISSUE ISSUE.DATE PAGES DEseR IPYlON STATUS

011E 08 01/31/95 001 • 005 LAMELLA SEPARATOR FINAL

J

- .

.

GIAVER WATEI. Dtvt.IQrl of the Grever CQq)8ny



PRINT DATE: 02/22/95

CATEGORY RelEASE we ITEM PAGE ISSUE

011E 0002 / 0001 002
011E . 0001 /0001 001

TANKAGE 011E 0002 / 0007 002 07
TANKAGE 011E 0003 / 0002 004 02
LINING 011E 0002 / 0003 002 01
LINING 011E 0002 / 0005 002 01
LINING 011E· 0002 / 0004 002 01
LINING 011E 0002 / 0002 002 01
INTERNALS 011E 0002 / 0008 002 02
MOE 011E 0002 / 0010 003 05
MOE 011E 0002 / 0009 003 05 .
INVENTORY 011E 00031 0001 004 02
INVENTORY 011E 0002 / 0006 002 02

e
FINAL BIll OF MATERIAL

FUll INDEX OF ITEMS

CUST(J4ER copy JOB NUMBER: 012835

GRAYEll WATER, Division of the Grever CClq)8ny .



PRINT DATE: 02/22/95

ISSUE: 08

YO liTEM ENTRY DRA~ING QUANTITY

FINAL BILL OF MATERIAL

LAMELLA SEPARATOR

DESCRIPTION

- CUSTOMER copy

~HERE USED

JOB NUMBER: 012835

RELEASE: 011E

PAGE: 001

CATEGORY

I
0001/0001 101.00 T-45651 1 LAMELLA SEPARATOR MODEL .10625RLF

0002

I
I

"

!

, ,

-

(iRAVIR WATIR, Division of the Graver CClq)lIny ,



PRINT DATE: 02/22/95
ISSUE: 08

we /ITEM ENTRY DRAWING QUANTITY

FINAL BILL OF MATERIAL - CUSTOMER copy

LAMELLA SEPARATOR
LAMELLA SEPARATOR MODEL '10625RLF

DESCRIPTION WHERE USED

JOB NUMBER: 012835
RELEASE: 011E
PAGE: 002

CATEGORY

I
I T-47055 1 LAMELLA SEPARATOR MODEL .10625RLf

00~2/0007 I 101.00 T-45651 1 LAMELLA SEPARATOR MODEL '10625RLf TANKAGE
CLEANED AND PAINTED PER W.O. ITEMS 0002 THRUOO05.

0002/0001 102.00 1 GRAVER NAMEPLATE ASSEMBLY
0003

0002/0002 103.00 INTERIOR SURFACES TO BE CLEANED TO A LINING
TS NEAR-WHITE BLAST PER SSPC-SP10-63T

0002/0003 104.00 INTERIOR OF TANK TO BE COATED WITH LINING
TS I POLYAMIDE EPOXY

APPLICATION: TWO COATS MINIMUM, 7-11 MILS TDFT
APPLY PER MANUFACTURERS RECOMMENDATION

MANUfACTURER: TNEMEC COMPANY
PRIMER: TNEMEC 161-211 (GRAY) 3-5 MILS TDfT
FINISH: TNEMEC 161 (NAVY BLUE) 4-6 MILS TDfT

0002/0005 104.00 EXTERIOR OF TANK TO ~E COATED WITH LINING
TS POLYAMIDE EPOXY

APPLICATION: TWO COATS MINIMUM, 1-11 MILS TDFT
APPLY PER MANUFACTURERS RECOMMENDATION

MANUFACTURER: TNEMEC COMPANY
PRIMER: TNEMEC 161-211 (GRAY) 3-5 MILS TDfT
FINISH: TNEMEC 161 (BLUE) 4-6 MILS TDFT

0002/0004 105.00 EXTERIOR SURFACES TO BE CLEANED TO A LINING
TS NEAR-WHITE BLAST PER SSPC-SP10-63T

0002/0008 101.00 11 LAMELLA PLATE 4' x 8' x 3/16" THICK INTERNALS
f

0002/0006 108.00 .3 BALL VALVE, MANUAL INVENTORY
f I MANUFACTURER: GRAVER SIZE: 1/2"

MODEL NO: 0165006 PRESSURE·RATING: 400 WOG, 150' STEAM
END CONNECTIONS: SCREWED
MATERIALS Of CONSTRUCTON:

BODY: BRONZE
SEATS: REINFORCEO TFE

WITH GRAVER LOGO HANDLE

liRAVER WATEI, oM.tan of the Graver COft1)8ny



•
PRINT DATE: 02/22/95
ISSUE: 08

YO liTEM ENTRY DRA~ING QUANTITY.

FINAL BILL OF MATERIAL - CUSTOMER copy
LAMELLA SEPARATOR

LAMELLA SEPARATOR MODEL ',0625RLF

DESCRIPTION ~HERE USED

JOB NUMBER: 012835
RelEASE: 011E
PAGE: 003

CATEGORY

I I I
0002/0010 109.00 1 MIXER MOE

F MANUFACTURER: BRAWN MIXER, INC.
MooEL: BD50
TYPE: DIRECT DRIVEN, PORTABLE CLAMP MOUNTED
MATERIAL OF CONSTRUCTION:
HOUSING: ALUMINIUM
SHAFT: 316 SS - .75" DIA. X 36" LONG
IMPELLER: 316 SS - SINGLE 4" DIA.
MOTOR: 1/2 HP, 115 V, 1 PH, 60 .HZ, 1750 RPM, TEFC,

CHEMICAL DUTY

I TAG: FLASH,MIXER

0002/0009 110.00 1 IMIXER, MOE
F MANUFACTURER: BRAWN MIXER, INC.

MooEl: SG33
TYPE: GEAR DRIVEN, PORTABLE ClAMP MOUNTED
MATERIAL OF CONSTRUCTION:
HOUSING: ALUMINIUM
SHAFT: 316 SS, ·.625" DIA. X 48" LONG
IMPELLER: 316 SS, SINGLE 11.5" DIA.

SPEED CONTROLER: MFR.- RELIANCE
TYPE: DC2-70, NEMA 12 ENCLOSURE,

I 1/3 HP, 115V, 1 PH, 50/60 HZ ,

MOTOR: 1/3 HP, DC, 1750 RPM, TEFC, CHEMICAL DUTY
MOTOR SPEED CONTROLLED BY SCR SPEED CONTROLLER
MIXER OUTPUT SPEED ADJUSTABLE FROM 20-350 RPM.

TAG: FLOC. MIXER

(iIAVlilt WATIR, Division of the Graver CClq)8ny



PRINT DATE: 02/22/95
ISSUE: 08

we /ITEM ENTRY DRAYING QUANTITY

FINAL BILL OF MATERIAL
LAMELLA SEPARATOR

. GRAVER NAMEPLATE ASSEMBLY

DESCRIPTION

CUSTOMER copy

YHERE USED

JOB NUMBER: 012835
RELEASE: 011E
PAGE: 004

CATEGORY

1 GRAVER NAMEPLATE ASSEMBLY

0003/0001 301.00 1 GRAVER YATER DIVISION OF THE GRAVER COMPANY NAMEPLATE INVENTORY
TS

0003/0002 302.00 1 NAMEPLATE BRACKET TANKAGE
TS

I
,

,

GIAVER WATIR, Division of th. Grever CClq)lIny

"



PRINT DATE: 02/22/95 FINAL BILL OF MATERIAL - CUSTc:I'ER copy JOB NUMBER: 012835

ISSUE: 08 LAMELLA SEPARATOR RELEASE: 011E

SUMMARY PAGE: 005

RELEASE \10 ITEM PAGE ISSUE

011E 0001 / 0001 001
011E 0002 / 0001 002
011E 0002 / 0002 002 Q1
011E 0002 / 0003 002 01
011E 0002 / 0'004 002 01
011E .0002 / 0005 002 01
011E 0002 I 0006' 002 02
011E 0002 / 0007 002 07
011E 0002 / 0008 002 02
011E 0002 / 0009 003 05
011E 0002 / 0010 003 05
011E 0003 I 0001 004 02
011E 0003 I 0002 004 02

GilAVIR WATER, DIvisIon of the Graver CClq)8ny
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SECTION 4 INDEX

DRAWING

Assembly, Lamella Clarifier - Model 10625RLF . . . . . . . . . . . . . . . . . . . . . . . .. T-45651
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1 2 3 4 5 6 7 8

lI'-5~' (APPROX. OVERALL LENGTH)

3'-7~' 6'-G~'

NOTES'
I. ALL FLANGES TO BE STEEL, FLAT FACE. SLIP-ON WITH CL 150

DRILLING STRADDLING VERTICAL AND HORIZONTAL CENTERLINES.
COMMERCIAL FLANGES SHALL BE USED FOR SIZES UP TO AND
INCLUDING 8". LARGER SIZES MAY BE FABRICATED FROM PLATE
PER AWWA 207. TABLE I. CLASS D.

2. CLEARANCE OF 6'-7" REOUIRED ABOVE TOP OF TANK FOR
REMOVAL OF LAMELLA PLATES.
LAMELLA PLATES ARE SHIPPED LOOSE FOR FIELD
LOADING INTO THE TOP OF THE TANK.

3. GRAVER ASSUMES NO RESPONSIBILITY FOR CONCRETE DESIGN.
4. LAMELLA SEPARATOR SHIPPED COMPLETELY ASSEMBLED FOR

SHIPMENT.
5. CUSTOMER TO MAKE PROVISION FOR ACCESS TO TOP OF TANK

FOR LAMELLA PLATE REMOVAL. PROPER SAFETY PROCEDURES TO
BE USED DURING INSTALLATION OR REMOVAL OF PLATES.

6. ELEVATION OF WEIR TO BE ADJUSTED IN FIELD TO GIVE 4 112'
FREEBOARD AS SHOWN IN WEIR DETAIL.

7. DUE TO NORMAL FABRICATION TOLERANCES. CUSTOMER TO MAKE
PROVISION IN HIS PIPING FOR FIELD FIT-UP.

8. EXTERIOR AND INTERIOR SURFACE PREP. PER SSPC-SP-10 (NEAR WHITE
METAL BLASTl.
EXTERIOR TO BE PRIMED WITH TNEMEC 161-211 (GRAY) 03 TO 5 MILS TOFT.
THEN FINISH PAINTED WITH TNEMEC 161 0 4 TO 6 MILS TOFT. (SAFETY BLUE)
INTERIOR TO BE PRIMED WITH TNEMEC 16H211 (GREY) 0 3 TO 5 MILS TOFT.
(BLUE> THEN FINISH PAINTED WITH TNEMEC FC20 04 TO 6 MILS TOFT.

9. LAMELLA PLATES ARE MADE OF FLAMMABLE MATERIAL AND THUS.
WHEN THEY ARE NOT IMMERSED. CARE SHOULD BE TAKEN AGAINST
ACCIDENTAL IGNITION. SEE OPERATING INSTRUCTIONS.

10, VERTICAL DIMENSIONS ARE REFERENCED FROM THE "COMMON
BASE LINE". BOTTOM OF STEEL (B.O.S.I.

11. UNIT TO BE DESIGNED TO UBC SEISMIC ZONE 2.-----+-

5'-7* '

5250 LBS. I ~ 72S0 LBS.

8· SO. X 3/4' THK. BASEPLATE W/(21
1 1/8' DIA. ANCHOR BOLT HOLES FOR
I' ANCHOR BOLTS (TYP.l

5250 LBS. I '- 7250 LBS.""'"3' INLET
'i'
;.,

/

tl ~ LAMELLA _ -J.-+

"''''
FLASH MIXER 'i'
MOUNTING CLIP ;.,

FLOC MIXER
MOUNTING CLIP-nf---~-~--

I 3'-0' ~.~ ~ASEPLATES 8~ tlFTING LUGS

2' OIL SKIMMER
WIBLIND FLANGE

:/

-r
18' I G'-I'

I 3' tBASEPLATES 8fOUTLET I LIFTING LUGS

I I
I I I1. ..J__

I

- -

WEIR PLATE (TYP.lJJ
(lll 4' -0' WD. X 8' -0' LG.
LAMELLA PLATES

~IJT

A

B

(.

IB8.4 FT2

2' (REF.) ..-A'(
30 GPM
33 GPM
110 GALS.
660 GALS.
6.900 LBS. (APPROX.1
25.000 LBS. (APPROX.)

LAMELLA SPACING'
RATED FLOW'
MAXIMUM FLOW'
FLASH VOLUME'
FLOC VOLUME'
SHIPPING WEIGHT LAMELLA'
FLOODED WEIGHT LAMELLA'

DESIGN DATA'
EFFECTIVE PROJECTED PLATE AREA'

-:"

WEIR DETAIL
NO SCALE

DESIr,N LlOUID LEVEL /-+\~<\'\~,-'\\\.~~--
UPSTREAM OF ORIFICES--"""" b ~""('\.'\."'~ ORIFICE

WEIR

ADJUSTING SLOT

3' INLET

2" DRAIN
WIBLIND FLG.

BASEPLATES

, .1.- I I ~rmN~ m~EEN
MIX ZONES

3'-4* '

G'-B~' (OVERALL WIDTH)

112' NPT CPLG.
CHEMICAL INLET

END ELEVATION

112' SAMPLE I
VALVE (TYP.l1

BASEPLATES ~ TANK

FOUNDATION DETAIL
(WEIGHTS SHOWN ARE FOR FLOODED WEIGHT)

f
in

'"I

'"

~
!:

BOTTOM Of STEEL (B.O.S.I

Or

'"

'"
~I ~...

FLASH MIX ZONE

FLOC MIX ZONE

112' NPT CPLG.
CHEMICAL FEED
INLET

2' DRAIN WITH
BLIND FLANGE

112' SAMPLE CDNNS.
13 REO'D)

BASEPLATES

(

FLOC MIXER
(FIELD INSTALLED)

FLASH MIXER
r r (FIELD INSTALLED)

, I , I
,L..s, ,L..s,

~~,.; -- ,
(4) LIFTING LUGS

SEE WEIR DETAIL

PLAN

2'-9'

BASEPLATES

ELEVATION

3' -II'

2'-4k'

INSIDE Of TANK

NAMEPLATE~

3' SLUDGEOUTLET~

BOTTOM OF STEEL (B.O.S.I

TOP OF
TANK
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Installati,on and Operating Instructions
(~' .GRUNDFOS: .

11'IRII2~i_~',.A.« • w..tIUi. _ ... ifiJI' ...

Your Grundfos Redi-lTlo4 Environmental Pump is
of the utmost quality. Combined with proper
installation, your Grundfos pump will give you
many years of reliable service.

To ensure the proper installation of the pump, carefully
read the complete manual before attempting to install·
the pump.

SECTION 1.
Shipment Inspection

,,'~
~

Examine the components carefully to make sure no damage has
occurred to the pump-end, motor, cable or control box during
shipment. .

This Grundfos Redi-Fl04 Environmental Pump should
remain in its shipping carton until it is ready to be installed.
The carton is specially designed to protect it from damage.
During unpacking and prior to installation, make sure that the
pump is not contaminated, dropped or mishandled.

SECTION 2.

The motor is equipped with an electrical cable. Under no
circumstance should the cable beused to support the weight of
the pump.

You will find a loose data plate wired to the pump: It should
be securely mounted at the well or attached to the control box.

.Pre-Installation Checklist

A),';
~

. Before beginning installation, the follOWing checks should be
made. They are all critical for the proper installation of this
submersible pump.

[2] A. CONDITION OF THE WELL
If the pump is to be installed in a new well, the well should
be fully developed and bailed or blown free of cuttings and
sand. Dispose of discharged materials in accordance with
the specific job site requirements. The stainless steel
construction of the Redi-Fl04 Environmental Pump makes it
resistant to abrasion; however, ,no pump, made of any
material, can forever withstand the destructive wear that
occurs when constantly pumping sandy groundwater.

Determine the maximum depth of the well, and the drawdown
level at the pump's maximum capacity. Pump selection and
setting depth should be based on this data.

The inside diameter of the well casing should be checked to
ensure that it is not smaller than the size of the pump and
motor.

o B. CONDITION OF THE WATER
Redi-Flo,4 pumps are designed for pumping cold groundwater
that is free of air or gases. Decreased pump performance
and life expectancy can occur if the groundwater is not cold
or contains air or gases.

[2] C. INSTALLATION DEPTH
Pumping sand or well sediment can occur when the pump
motor is installed lower than the top of the well screen or
within five feet of the well bottom. This can reduce the
performance and life expectancy of the pump and shouldbe
avoided.

If the pump is to be installed in a lake, containment pond,
tank or larger diameter well, the water velocity passing over
the motor must be sufficient to ensure proper motor cooling.
The minimum recommended water flow rates which ensure
proper cooling are listed in Table A.

[2] D. ELECTRICAL SUPPLY
The motor voltage, phase and frequency indicated on the
motor nameplate should be checked against the actual
electrical supply.



SECTION 3.
Wire Cable Type

The type of wire used between the pump and control box
should be approved for submersible pump applications. Tlie
conductor insulation should have a continuous Teflon lt' jacket

SECTION 4.

. with no splices and must be suitable for use with submersible
pumps. .

Installation
The riser pipe or hose should be properly sized and selected
based on estimated flow rates and friction-loss factors.

A back-up wrench should be used when attaching a riser
-pipe or metallic nipple to the pump. The pump should only
be gripped by the flats on the top of the discharge chamber.
The body of the pump, cable guard or motor should not be gripped
under any circumstance.

If steel riser pipe is used:
An approved pipe thread compound should be used on all
joints. Make sure the joints are adequately tightened in order
to resist the tendency ofthe motor to loosen the joints when
stopping and starting.

When tightened, the first section of the riser pipe must not come
in contact with the check valve retainer in the discharge chamber
of the pump.

After the first section of the riser pipe has been attached to
the pump, the lifting cable or elevator should be clamped to
the pipe. Do not clamp the pump. When raising the pump and
riser section, be careful not to place bending stress on the
pump by picking it up by the pump-end only.

Make sure that the electrical cables are not cut or damaged in
any way when the pump is being lowered in the well. '

The drop cable should be secured to the riser pipe at frequent
intervals using an approved clip or tape to prevent sagging,
looping and possible cable damage.

i

If plastic or flexible riser pipe is used:

Use the correct compound recommended by the pipe
manufacturer or specific job specifications. Besides making
sure that joints are securely fastened, the use of a torque
arrester is recommended when using these types of pipe.

Do not connect the first plastic or flexible riser section directly
to the pump. Always attach a metallic nipple or adapter into the
discharge chamber of the pump. When tightened, the threaded
end of the nipple or adapter must not come in contact with the
check valve retainer in the discharge chamber of the pump.

The drop cable should be secured to the riser pipe at frequent
intervals using an approved clip or tape to prevent sagging,
looping and possible cable damage.

IMPORTANT- Plastic and flexible pipe tend to stretch under
load. This stretching must be taken into account when
securing the cable to the riser pipe. Leave enough slack
between clips or taped points to allow for this stretching. This
tendency for plastic and flexible pipe to stretch will also affect
the calculation of the pump setting depth~ If the depth setting

2

is critical, check with the manufacturer of the pipe to
determine how to compensate f<;>r pipe stretch.

When these types of pipe are used, it is recommended that
a safety cable be attached to the pump to lower and raise
it. The discharge piece of Redi-Fl04 submersibles is designed
to accommodate this cable. (Figure 4)

[
~S~
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Protect the well from contamination:
While installing the pump, proper care should be used not
to introduce foreign objects or contaminants into the well.
The well should be finished off above grade to protect against
surface water from entering the well, causing contamination.

NOTE: Teflon'· is a registered trademark of DuPon!. .



SECTION 5.
Electrical

WARNING: Afaulty motor or wiring can be aserious electrical shock hazard if it or surrounding water is accessible to human contact.
To avoid this danger, connect the motor frame to the power supply grounding terminal with copper conductor no smaller than the
circuit conductors unless the motor and surrounding water are inaccessible, as in a drilled well. In all installations connect above
ground metal plumbing to the power supply ground per National Electrical Code Article 250~80 to prevent electrical shock hazard.

True
_ Grounding

Point

Ground

Lightning
Arrester

N

(l) (l)

L1

Single Phase
Power Supply

The correct voltage-rated surge arrester should be installed
on the supply (line) side of the control box. (Figure 5-B) The
arrester must be grounded in accordance with the National
Electric Code, local codes and regulations.

Single Phase Hookup
(Figure 5-B)

Wiring Checks
Before making the final wiring connections of the drop cable
to the control box terminal, it is a good practice to check the
insulation resistance to ensure that the cable is good.
Measurements for a new installation must be at least
1,000,000 ohm. Do not start the p'ump if the measurement

, is less than this. If it is higher, finish wiring and verify that
all electrical connections are made in accordance with the
wiring diagram. Check to ensure the control box and high
voltage surge arrester have been grounded.

Control Box and Surge
Arrester Grounding
The control box shall be permanently grounded in
accordance with the National Electrical Code and local codes

, or regulations. The ground wire should be a bare copper
conductor at least the same size as the drop cable wire size.
The ground wire should be run as short a distance as
possible and be sec,urely fastened to a true grounding point.

True grounding points are considered to be: a grounding rod
driven into the water strata, steel well casing submerged into
the water lower than the pump setting level, and steel
discharge pipes without insulating couplings. If plastic
discharge pipe and well casing are used, a properly sized
bare copper wire should be connected to a stud on the motor

, and run to the control panel. Do not ground to a gas supply
line. Connectthe grounding wire to the ground point first and
then to the terminal in the control box.

,
':" \.

230V
1--+--l'15V

G1:t=~~::::;::JWell
Seal

Fused
Disconnect

Switch

Red

Yellow

Pressure Switch

Single Phase Wiring Diagram
for Grundfos Control Boxes

(Figure 5-A)

All electrical work should be performedbyaqualified electrician
in accordance with the latest edition of the National Electrical
Code, local codes and regulations.

Verification of the electrical supply should be made to ensure
the voltage, phase and frequency match that of the motor.
Motor voltage, phase, frequency and full-load current
information can be found on the nameplate attached to the
motor. Motor electrical data can be found in Table C.

If voltage variations are larger than ± 10%, do not operate the
pump.

Direct on-line starting is used due to the extremely fast run-up
time of the motor (0.1 second maximum), and the low
moment of inertia of the pump and motor. Direct on-line
starting current (locked rotor amp) is between 4 and 6.5
times the full-load current. '

,Engine-Driven Generators
If the Redi-Fl04 pump is going to be operated using an engine
driven generator, we suggest the manufacturer of the
generator be contacted to ensure the proper generator is
selected and used. See Table B for generator sizing guide.

Control Box, Single-Phase Motors
Single-phase motors must be connected as indicated in the
motor control box. A typical single phase wiring diagram
using a Grundfos control box is shown. (Figure 5-A)

High Voltage Surge Arresters
A high voltage surge arrester should be used to protect the
motor against lightning and switching surges.

a:?\,-'
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SECTION 6.
Start-Up

After the pump has been set into the well and the wiring
connections have been made, the following procedures should
beperlorme~ .

A. Attach a temporary horizontal length of pipe with installed
gate valve to the riser pipe.

B. If required, make provisions to capture discharged fluids
for disposal.

C. Adjust the gate valve one-third open.

D. Start the pump and let it operate until the water runs clear
of sand and silt.

E. As the water clears, slowly open the gate valve in small
increments until the desired flow rate of clear water is
reached. The pump should not be operated beyond its
maximum flow rating and should not be stopped until the
groundwater runs clear.

F. If the groundwater is clean and clear when the pump is
first started, the valve should still be opened until the
desired flow rate is reached.

G. Disconnect the temporarY piping arrangements and
complete the final piping connections.

H. Under no circumstances should the pump be operated for
any prolonged period of lime with the discharge valve closed.
This can result in motor damage due to overheating. A
properly sized relief valve should be installed at the well
head to prevent the pump from running against a closed
valve.

I. Start the pump and test the system. Check and record
the voltage and current draw.on each motor lead.

Operation
A. The. pump and system should be periodically checked

for water quantity, pressure, drawdown, periods of
cycling, and operation of controls. Under no circumstances
should the pump be operated for any prolonged periods of
time with the discharge valve closed. This can result in
motor and pump damage due to overheating.

SECTION 7.

A properly sized relief valve should be installed at the
well head to prevent the pump from running against a
closed valve.

B. If the pump fails to operate, or there is a loss of
performance, refer to Troubleshooting, Section 7.

61.··
~

Troubleshooting
The majority of problems that develop with submersible
pumps are electrical, and most of these problems can be
corrected without pulling the pump from the well. The
following charts cover most of the submersible service work.
As with any troubleshooting procedure, start with the simplest

solution first; always make all the above-ground checks
before pulling the pump from the well.

Usually only two instruments are needed - a combination
voltmeter/ammeter, and an ohmmeter. These are relatively
inexpensive and can be obtained from most water systems
suppliers.

WHEN WORKING WITH ELECTRICAL CIRCUITS, USE CAUTION TO AVOID ELECTRICAL SHOCK. It is recommended that rubber gloves
and boots be worn and that care is taken to have metal control boxes and motors grounded to power supply ground or steel drop
pipe or casing extending into the well. WARNING: Submersible motors are intended for operation in a well. When not operated
in a well, failure to connect motor frame to power supply ground may result in serious electrical shock.

4



Preliminary Tests
SUPPLY How to Measur
VOLTAGE By means of a voltmeter, which has been set

to the proper scale, measure the voltage at the
) control box. On single-phase units, measure

.8 between line and neutral.

What it Mans
When the motor is under load, the voltage
should be within ± 10% of the nameplate
voltage. Larger voltage variation may cause
winding damage. ,
Large variations in the voltage indicate a poor
electrical supply and the pump should not be
operated until these variations have been
corrected.
If the voltage constantly remains high or low,
the motor should be changed to the correct

'supply voltage.

\
(

CURRENT
MEASUREMENT

WINDING
RESISTANCE

o

· e ·

How to Measure
By use of an ammeter, set on the proper scale,
measure the current on each power lead at the
control box. See the Electrical Data, Table C,
for motor amp draw information.

Current should be measured when the pun')P
is operating at a constant discharge pressure
with the motor fully loaded.

How to Measure
Turn off power and disconnect the drop cable
leads in the control box. Using an ohmmeter,
set the scale selectors to Rx1 for values under

, 10 ohms and and Rx10 for values over 10
ohms.

Zero-adjust the meter and measure the
resistance between leads. Record the values.

Motor resistance values can be found in the
Electrical Data, Table C. Cable resistance
values are in Table D.

How to Measure
Turn off power and disconnect the drop cable
leads in the control box. Using an ohm or mega
ohmmeter, set the scale selector to Rx100K
and zero-adjust the meter.
Measure the resistance between the lead and
ground (discharge pipe or well casing, if steel).

What it Means
If the amp draw exceeds the listed service
factor amps (SFA), check for the following:
1. Loose terminals in control box or possible

cable defect. Check winding and insulation
resistances.

2. Too high or low supply voltage.
3. Motor windings are shorted.
4. Pump is damaged causing a motor

,overload. I

What it Means
If all the ohm values are normal, and the cable
colors correct, the windings are not damaged.
If anyone ohm value is less than normal, the
motor may be shorted. If anyone ohm value
is greater than normal, there is a poor cable
connection or joint. The Windings or cable may
also be open. If some of the ohm values are
greater than normal and some less, the drop
cable leads are mixed. To verify lead colors,
see resistance values in Electrical Data,
Table C. '

What it Means
For ohm values, refer to table below. Motors
of all Hp, voltage, phase and cycle duties have
the same value of insulation resistance.

~.

OHMVALUE ' MEGAOHMVALUE CONDITION OF MOTOR AND LEADS

Motornotyet installed:
2,000,000 (or more) 2.0 New Motor
1,000,000 (or more) 1.0 '

"
Used motor which can be reinstalled in the well.

>, ' , ,
'" " .

Motor in well (Ohm readings are for drop cable plus motor):
500,000 ~ 1,000,000 0.5 - 1.0 ,A motor in reasonably good condition.

20,000 - 50,000 0.02 -0.5
'.

• A motor which may have been damaged by lightning or with damaged
leads. Do notpull the pump for this reason.

10,000 - 20,000 0.01 - 0.02 A motor which definitely has been damaged or with damaged cable. The
pump should be pulled and repairs made to the cable or the motor
replaced. The motor will still operate, but probably not for long.

less than 10,000 0-0.01 ", A motor which has failed or with completely destroyed cable insulation.
The pump must be pulled and the cable repaired or the motor replaced.
The motor will not run in this condition.

5
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Troubleshooting Chart
FAULT POSSIBLE CAUSES HOWTO CHECK HOW TO CORRECT

A. Pump Does Not Run 1. No power at pump panel. Check for voltage at panel. If no voltage at panel, check
feeder panel fortripped circuits.

2. Fuses are blown or circuit Remove fuses and check for Replace blown fuses or reset
breakers are tripped. continuity with ohmmeter.. circuit breaker. If new fuses blow

or circuit breaker trips, the
electrical installation and motor
must be checked.

3. Defective controls. Check all safety and pressure Replace worn or defective parts.
switches for operation. Inspect
contact in control devices.

4. Motor and/or cable Turn off power. Disconnect If open motor winding or ground
are defective. motor leads from control box. is found, remove pump and

Measure the lead to lead recheck values at the surface.
resistances with the ohmmeter Repair or replace motor or cable.
(Rx1). Measure lead to ground

. values with ohmmeter
(Rx1 OOK). Record measured
values.

5. Defective capacitor. Turn off the power, then If there is no needle movement,
discharge capacitor. Disconnect replace the capacitor.
leads and check with an ohm -
meter (Rx1OOK). When meter
is connected, the needle should
jump forward and slowly drift
back.

B. Pump Runs But Does Not 1. Groundwater level in well Check well drawdown. Lower pump if possible. If not,
Deliver Water is too low or well is collapsed. throttle discharge valve and install

'. water level control.

2. Integral pump check valve Install pressure gauge, start If not close to the pump curve,
is blocked. pump, gradually close the remove pump and inspect

discharge valve and read discharge section. Remove
pressure at shut-off. After taking blockage, repair valve and valve
reading, open valve to its seat if necessary. Check for other
previous position. Convert PSI damage. Rinse out pump and
to feet reinstall.
(For water: PSI x 2.31 ft/PSI =
__ ft.), and add to this the
total vertical distance from the
pressure gauge to the water level
inthe well while the pump is
running. Refer to the specific
pump curve for the shut-off head
for that pump model. If the'

. measured head is close to the
curve, pump is probably OK..

3. Inlet strainer is clogged. Same as B.2 above. If not close to the pump curve,
remove pump and inspect. Clean
strainer, inspect integral check
valve for blockage, rinse out
pump and reinstall.

4. Pump is damaged. Same as B.2 above. If damaged, repair as necessary.
Rinse out pump and reinstall.

C. Pump Runs But at Reduced 1. Drawdown is larger than Check drawdown during pump Lower pump if possible. If not,
Capacity anticipated. operation. throttle discharge valve and

\ install water level control.

2. Discharge piping or valve Examine system for leaks. Repair leaks.
leaking.

3. Pump strainer or check Remove pump and inspect. Clean, repair, rinse out pump
valve are clogged. and reinstall.

4. Pump worn. Same as B.2 above. If not close to pump curve,
remove pump and inspect.

6



-----_.----,. ..~-'--'--- ---.---'" . -----_ ..- .. ------ ---...._.... ,...-------- -----

Troubleshooting (continued)
FAULT POSSIBLE CAUSES HOWTOCHECK HOW TO CORRECT

D. Pump Cycles Too Much 1. Pressure switch is not Check pressure selting on Re-adjust switch or replace if
properly adjusted or is switch and operation. Check defective.
defective. voltage across closed

contacts.

2. Level control is not Check setting and operation. Re-adjust selting (refer to
properly set or is defective. manufacturer data). Replace if

defective.

3. Plugged snifter valve or Examine valve and orifice for Clean and/or replace if defective.
bleed orifice. dirt or corrosion.

E. Fuses Blow or Circuit. 1. High or low voltage. Check voltage at pump panel. If wire size is correct, contact
Breakers Trip If not within ± 10%, check wire power company. If not, correct

size and length of run to pump and/or replace as necessary.
panel.

2. Control box wiring and Check that control box parts Correct as required.
components. match the parts list. Check

to see that wiring matches
wiring diagram. Check for
loose or broken wires or
terminals.

3. Defective capacitor. Turn off power and discharge If no meter movement, replace
capacitor. Check using an the capacitor.
ohmmeter(Rx100K). When
the meter is connected, the
needle should jump forward and
slowly drift back.

4. Starting relay (Franklin .Check resistance of relay coil Replace defective relay'.
single phase motors only). with an ohmmeter (Rx1 000).

Check contacts for wear.

-.
Table A
Minimum Water Flow Requirements for
Submersible Pump Motors

Table B
Guide for Engine-Driven Generators in
Submersible Pump Applications

MOTOR CASING OR SLEEVE MIN. FLOW PAST
DIAMETER 1.0. IN INCHES THE MOTOR (GPM)

4" 4 1.2

5 7

6 13

7 21

B 30

NOTES: 1. A flow inducer or sleeve must be used if the water
enters the well above the motor or if there is
insufficient water flow past the motor.
2. The minimum recommended water velocity over 4"
motors is 0.25 feet per second. .

MINIMUM KILOWAIT RATING OF
GENERATOR FOR THREE-WIRE
SUBMERSIBLE PUMP MOTORS

EXTERNALLY INTERNALLY
REGULATED REGULATED

MOTORHP GENERATOR GENERATOR
0.33HP 1.5KW 1.2KW

0.50 2.0 1.5

0.75 3.0 2.0

1.0 4.0 2.5

1.5 5.0 3.0 1

NOTES:
1. Table is based on typical BO°C rise continuous duty
generators with 35% maximum voltage dip during start-up
of single phase motors.
2. Contact the manufacturer of the generator to assure the
unit has adequate capacity to run the submersible motor.
3. If the. generator rating is in KVA instead of kilowatts,
multiply the above ratings by 1.25 to obtain KVA.

7
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Table C
Electrical Data - 60 Hz Submersible Pump Motors

GRUNDFOS MOTORS
Service Circuit Breaker Dual locked Winding

Rated Service Rated Factor or Element' KVA Rotor Resistance
HP Volts PH Factor HPAmps Amps Standard Fuse Fus'e Code Amps (Ohms)

4 INCH (Two Wire)
'/3 230 1 1.75 3.9 4.6 15 6 T 29.0 5.9

'12 230 1 1.60 5.3 6.0 15 8 S 35.0 4.1
3/. 230 1 1.50 6.4 7.0 20 10 P 42.0 3.5
1 230 1 1.40 7.7 9.3 25 12 M 48.0 2.9

1v? 230 1 1.30 10.3 12.4 30 15 L 63.0 2.1

4 INCH (Three Wire)
BY RY

'1.1 230 1 1.75 3.9 4.6 15 6 P 19.0 5.9 15.6
'/;> 230 1 1.60 5.3 6.0 15 8 M 24.0 4.1 11.0 .

:Y. 230 1 1.50 6.4 7.0 20 10 K 28.0 3.5 8.4
1 230 1 1.40 7.7 9.3 25 12 K 37.0 2.9 8.3

1'/;> 230 1 1.30 9.0 11.0 30 15 J 46.0 2.1 8.7

FRANKLIN MOTORS
Service Circuit Breaker Dual locked Winding

Rated Service Rated Factor or Element KVA Rotor Resistance
HP Volts PH Factor HPAmps Amps Standard Fuse Fuse Code Amps (Ohms)

4 INCH (Two Wire)
'/3 230 1 1.75 3.5· 4.4 15 5 S 24.2 6.0 - 7.4
'12 230 1 1.60 4.8 5.9 15 7 R 31.2 4.2-5.2
:y. 230 1 1.50 6.4 8.0 20 9 N 40.2 2.7 c3.4
1 230 1 1.40 8.2 9.6 25 12 M 46.0 2.2·2.8

1'/? 230 1 1.30 10.6 13.1 35 15 L 56.8 1.5 -19

4 INCH (Three Wire)
BY RY

'13 230 1 1.75 3.5 4.4 15 5 N 16.4 60-7.4 23.4 - 28.6
'10 230 1 1.60 4.8 5.9 15 7 M 23.1 4.2-5.2 15.. 5-19.6
:Y. 230 1 1.50 6.4 8.0 20 9 M 33.1 2.7-3.4 11.0-13.6
1 230 1 1.40 8.0 9.6 25 12 L 42.0 2.2-2.8 9.5-11.7

1'/, 230 1 1.30 100 11.6 30 15 J 52.8 1.5-1.9 6.2 - 8.5

~\
'WJ)

Table 0
Total Resistance of Drop Cable (OHMS) .

The values shown in this table are for copper
conductors. Values are for the total resistance of drop
cable from the Control box to the motor and back.

·To determine the resistance:

1. Disconnect the drop cable leads from the control
box.

2. Record the size and length of drop cable,
3. Determine the cable resistance from the table.

4. Add drop cable resistance to motor resistance.
Motor resistances can be found in the Electrical Data
Chart, Table C.

5. Measure the resistance between each drop cable
lead using an ohmmeter. Meter should be set on
Rx1 and zero-balanced for this measurement.

6. The measured values should be approximately
equal to the calculated values.

8

Wire Resistances
Distance From 12AWGWire 14 AWG Wire
Control Box to Resistance Resistance

Pump Motor (FT.) (OHMS) (OHMS)
10 0.03 0.05
20 0.06 0.10
30 0.10 0.15
40 0.13 0.21
50 0.16 0.26
60 0.19 0.31
70 0.23 0.36
80 0.26 0.41

. 90 0.29 0.46
100 0.32 0.51
110 0.36 0.57
120 0.39 0.62
130 0.42 0.67
140 0.45 0.72
150 0.49 . 0.77
160 0.52 0.82
170 0.55 0.87
180 0.58 0.93 .
190 0.62 0.98
200 0.65 1.03
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LIMITED WARRANTY

Redi-Fl04 Environmental Pumps manufactured by GRUNDFOS Pumps Corporation (GRUNDFOS) are warranted
to the original user only to be free of defects in material and workm'anship for a period of 18 months from date of
installation. but not more than 24 months from date of manufacture. GRUNDFOS' liability under this warranty shall
be limited to repairing or replacing at GRUNDFOS' option, without charge, F.O.B. GRUNDFOS' factory or authorized
service station, any product of GRUNDFOS manufacture. GRUNDFOS will not be liable for any costs of removal,
installation, transportation, or any other charges which may arise in connection with a warranty claim. Products
which are sold but not manufactured by GRUNDFOS are subject to the warranty provided by the manufacturer of
said products and not by GRUNDFOS' warranty. GRUNDFOS will not be liable for damage or wear to products
caused by abnormal operating conditions, accident, abuse. misuse, unauthorized alteration or repair, or if,the product
was not installed in accordance with GRUNDFOS' printed installation and operating instructions.

To obtain service, under this warranty, the defective product must be returned to the distributor or dealer of
GRUNDFOS products from which it was purchased together with proof of purchase and installation date, failure
date. and supporting installation data. Unless otherwise provided, the distributor or dealer will contact GRUNDFOS
or an authorized service station for instructions. Any defective product to be returned to GRUNDFOS or a service
station must be sent freight prepaid; documentation supporting the warranty claim and/or a Return Material
Authorization must be included if so instructed.

GRUNDFOS WILL NOT BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES, LOSSES, OR
EXPENSES ARISING FROM INSTALLATION. USE OR ANY OTHER CAUSES. THERE ARE NO EXPRESS OR
IMPLIED WARRANTIES. INCLUDING MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.
WHICH EXTEND BEYOND THOSE WARRANTIES DESCRIBED OR REFERRED TO ABOVE.

Some jurisdictions do not allow the exclusion or limitation of incidental or consequential damages and some
jurisdictions do not allow limitations on how long implied warranties may last. Therefore, the above limitations or
exclusions may not apply to you. This warranty gives you specific legal rights and you may also have other rights
which vary from jurisdiction to jurisdiction.

\
\:.)

• GRUNDFOS®~
GRUNDFOS Pumps Corp.• 2555 Clovis Ave.• Clovis, CA 93612

Support Centers: Allentown. PA • Atlanta, GA· Mississauga, Ontario, Canada
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I. Introduction

This manual contains instructions for'the installation
operation and maintenance of your Ingersoll-Rand Clas~
HOC2 centrifUgal pump. This information is provided to
insure the long life and safe operation of this pump,
therefore,read this manual before installation or opera
tion and keep it in a safe place for future reference. The
instructions in this manual are intended for personnel
with a general training in the operations and mainte
nance of centrifugal pump.s.

A. Safety-General
This pump has been' designed to provide safe and

reliable service. However, it is both a pressure vessel
and a piece of rotating machinery. Therefore, the opera
tor(s) must exercise good judgment and proper safety
practices to avoid damage to the equipment, surround
ing areas, and to prevent personal injury. It must be
understood that the information contained in this man
ual does".not relieve operating and maintenance person
nel of theresponsibility ofexercising normal good judgment
in operation and care of this pump and its components.
The safety department at this pump location must estab
lish a safety program based on a thorough analysis of
industrial hazards. This program should be reviewed
before the installation and operation ot-this pump.

In addition to the hazards of rotating equipment and
pressure vessels, considerations must be given to haz
ards of electrical power, hot oil, high pressure and tem
perature liquids, toxic liquids and gases, and flammable
liqu~ds and gases. Proper installation and care of pro
tective guards, shutdown devices and over-pressure
protection equipment should also be an essential part of
any safety program.

Also essential are special precautionary measures to
prevent the possibility of applying power to the equip
ment at any time that maintenance work is in process. In
addition, the prevention of rotation due to reverse flow
should not be overlooked.

l~ general, all personnel should be guided by all the
basIc rules of safety associated with the equipment and
the process. .

B. Safety Procedures
In this manual the words WARNING, CAUTION,

and NOTE will be found. The definitions of these words
are as follows:
~A~NING:-An operating procedure, practice, etc.

WhiCh, If not correctly followed, could result in personal
injury or loss of life.

CAUTION:-An operating procedure, practice, etc.
which, if not strictly observed, could result in damage to,
or destruction of equipment.

NOTE:-An operating procedure, condition, etc. which
is essential to highlight.

Ingersoll-Rand will not be liable for any delay, dam
age or injury caused by the failure to comply with the

procedures in this manual. This pump must not be oper
ated at pressures, temperatures or speeds higher than
stated on the original order, or'used with liquids not
previously approved without written permission of
Ingersoll-Rand.

C. Check Upon Arrival'
The complete pump unit should be inspected immedi

ately upon arrival,' and any irregularities arising due to
shipment reported to the carrier.

Care must be taken during unpacking to avoid dam
age to the equipment. A copy of this instruction manual
and instructions for various other components will be
included in the shipment.

Inspect all packaging to avoid discarding these instruc
tions and other pump parts and accessories which may
be packed inside shipping containers or attached to
skids in individual packages.

D.Handling
Use care when moving pumps. DO NOT lift pumps

or .pumping units by eyebolts (when provided). The
pump eyebolt is designed only for removing the back
pull-c;>ut assembly and the motor eyebolt only for moving
the motor. An assembled pump should be lifted using a
sling under the suction nozzle and the bearing housing.
Complete pump, driver and motor units should be hoisted .
using slings be'neath, the bedplate under both the pump
and driver: Make certain that 'the equipment used to lift
the pump or pumping unit is capable of supporting the
weights encountered.

E. Storage and Preservation .
The standard domestic shipping and preservation pro

tection is suitable for the period of shipment (in covered
trucks) and installation.

The equipment is also protected for a short period of
covered storage at the jobsite before installation. If the
pump is not to be installed at once, special precautions
must be taken. One method is to apply special protec
tion before shipment, but this additional packaging must
t~en be removed before installation. Therefore applica
tion of special protection in the field is suggested. As a
mit:limum the pump must be stored in a dry, clean place.
The unit should be stored in an approximately level
position with no strains applied. Flange covers should
be left in place. It is recommended to flush the pump and
bearing housing with a suitable rust preventative. Con
tact your local Ingersoll-Rand respresentative for any
additional recommendations. The individual manufac
turers of other components should be contacted for their
recommendations for long term storage.

F. Pump Groupings
Class HOC2 pumps are grouped according to seal

size a.nd bearing systems. Reference is made through
out thiS manual to Group 1,2, or 3 pumps. Listed below

, are the pumps belonging to each group.

Group I Pumps Group 2 Pumps Group 3 Pumps

1112x1x6 HOC 3x2x6 HOC 3x2x10 HOC 8x6x13 HOC
3x 11/2X6 HOC 3x1 1/2X8 HOC 4x3x10 HOC 10x8x13 HOC
11/2X1 x8 HOC 3x2x8 HOC 4x3x10L HOC 8x6x15 HOC

4x3x8 HOC 6x4x10 HOC 10x8x15 HOC
4x3x8L HOC 3x1V2X13 HOC
2x1x10 HOC 3x2x13 HOC
3x1 1/2X10 HOC 4x3x13 HOC

6x4x13 HOC 3



II. INSTALLATION

NOTE: The design of piping systems, foundations and other areas of system design is the responsibility of,
others. Ingersoll-Rand data and comments are offered as an aid, but Ingersoll-Rand cannot assume respon
sibility for the design and operation.

It is recommended that the customer consult a specialist skilled in the design of foundations, piping, sumps
and related systems so as to supplement and interpret Ingersoll-Rand Company information and ensure a
successful installation.,

B. Cleaning the Pump
Before putting the pump into operation, the liquid end

of the pump should be flushed out with water to remove
any rust preventative as well as any foreign matter which
may have accumulated during shipment, storage, or
installation. '

If the pump has been in storage for more than six
months, it should be disassembled, inspected and cleaned,
as required, before putting it into service. .

C. Location
Install the pump in an accessible place, as close as

possible to the source of the liquid to be pumped. Allow
space for inspection and maintenance, and sufficient
floor space and head room forthe required crane or
hoist service.

Consideration must be given to the environment when
pumps are driven by an electric motor. Proper ventila
tion is necessary, and extremes of dampness and/or
heat should be avoided.

D. Foundation
The foundation should be sufficiently rigid and sub

stantial enough to absorb any pump vibration and to
permanently support the entire pumping unit. Bedplate
mounted pumps are normally grouted in'on a reinforced
concrete foundation which is strong enough to support
1V2 times the weight of the unit (including driver). The
foundation bolts should be installed in a fashion similar

PUMP

Figure 2
LEVEL
DISCHARGE

to that shown in Figure I at the locations and size shown
on the certified General Arrangement Drawing, but it
suggested that the foundation bolts not be set rigidly
until the equipment arrives.

For optional stilt-mounted or.spring-Ioaded baseplates
the installation should be in accordance with the Gen
eral Arrangement Drawing.

E. Field Mounting of Drivers
Important: Check driver shaft run-out.

During the assembly of the pump at the factory the
run-out of the rotating parts is checke'd.

Before the pump and driver are aligned as a unit the
driver coupling run-out must be checked. Broken shafts
sometimes result because of the failure in the field to
check the driver shaft run-out.

NOTE: On units supplied from the factory less
driver, but with metallic bedplate, it is required
that the driver support be welded in place,in the
field, once proper shaft spacing is obtained.

"'" FOUNDAT 10~

F.Leveling
1. Check that the pump shaft is centered from side to

side with the bedplate and tighten the pump hold down
bolts.

2. Place the unit on· the foundation and level the
baseplate by driving wedges, or shimming, at at least
four points, two under the pump and two under the driver
(Figure 2). Use a machinist's level on the discharge
nozzle and plumb the suction nozzle to determine level
ness. The bedplate should be between .50" (12mm) and
1.50" (38mm) above the foundation. '

BEDPLATE

7. Piping
8. Preliminary Alignment
9. Check Rotation

10. Coupling and Guard
11 . Stuffing Box
12. Auxiliary Piping

WELD A LARGE WASHER WITH
LUGS TO THE BOTTOM OF
BOLT 8 PIPE SLEEVE ,TO
PREVENT TURNING

PIPE SLEEVE TO BE THREE
TIMES DIAMETER OF

, ANCHOR BOLT

ALLOW AMPLE THREADED
BOLT LENGTH ABOVE
ROUGH CONCRETE

GROUT

LEAVE TOP OF FOUNDATION

':.'",'.:: ~~g~~~NWGET DOWN BEFORE

~•. ~ ¢ ~LEAVE .!."TO 11." UNDER
,. • BEDPLA

2
TE F0

2
R GROUTING

STUFF WASTE AROUND BOLT
WHILE POURING CONCRETE

CONCRETE
FOUNDATION

WEDGES

DAM

A. Checklist
1. Cleaning the pump
2. Location
3. Foundation
4. Field Mounting of Driver
5. Leveling
6. Grouting

Figure 1
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3. Tighten the foundation bolts so that they are snug
and recheck levelness. Adjust wedges if necess?ry to
maintain flatness.

4. Check to be sure the baseplate is not distorted and
that accurate coupling alignment can be acheived within
the limits of movement and/or by shimming the driver.

G. Grouting

NOTE: Do not grout until the unit has been prop
erly leveled.

Build a jam around the bedplate and pour the grout
through tlie ends, on channel bedplates, or through the
grout holes on steel and non-metallic bedplates. It is
essential that the area under the bedplate be completely
grouted with no voids or air pockets. After the grout has
hardened (48 to 72 hours), remove the dam and also the
wedges, if desired. The holes left by the wedges may be
filled with grout.

H. Piping
After the unit has been mounted, connect the suction

and discharge piping. Proper piping design is critical t6
the proper operation and long life of any pump. Do not
use the pump as a piping support. All piping should be
supported independently of the pump, and care should
be taken when making up fittings, etc. to avoid placing a
strain on the pump. Reference to the guidelines in the
"HYDRAULIC INSTITUTE STANDARDS" should be
made before designing or installing piping. Both the·
suction and discharge piping should be as short and as
straight as possible in order to reduce friction losses.
Straight length of pipe at least five to ten diameters long
should be attached to the pump suction and discharge
before any elbows are used.

Refer to the nozzle loading chart (page 6) for maxi
mum allowable nozzle loads.

CAUTION: Provision must be made to support
suction and discharge piping to the pump to pre
vent excessive nozzle loads and maintain pump-
driver alignment.' .

CAUTION: Never strain the pump by using.
force to draw piping to the pump flanges.

Suction Piping
1. Only clear,' cold liqUids can be pumped with a

suction lift. .
2. Arrange the length and size of suction pipe so that

the maximum suction lift, including all losses, will not
exceed the NPSH requirements of the pump. (See page
13.)

3. Hot liquids must flow to the pump under sufficient
positive head to ·prevent vaporization at the Impeller
inlet.

4. Keep the suction pipe short and direct.

5. Use a suction pipe at least one size larger than the
pump suction nozzle.

6. Keep the suction pipe free of air pockets.
a. When the pump operates with a suction lift, the

suction pipe should slope upward to the pump nozzle
from the source of supply.

b. Horizontal suction pipes should have a gradual
rise. Do not install any part or section of a horizontal
suction pipe higher than the pump suction nozzle.

c. Whenever another pipe or other obstruction
requires bending from the natural slope, run the suction
pipe under the obstruction rather than above it.

d. The pipe reducer at the pump suction nozzle
must be of the eccentric type to prevent air pockets in
the suction line.

e. Gate valves should never be necessary in a
suction pipe under suction lift; however, when they are
used, air pockets can be eliminated by turning the valve
stem in a horizontal or bottom direction. When used,
their size should be equal to that of the largest pipe used
in the suction line. .

7. Horizontal elbows in the suction line should be at a
lower elevation than the pump nozzle. Never install a
horizontal elbow next to the pump. Where possible have
a vertical elbow lead into the pipe reducer next to the
pump.

Discharge Piping .
Use discharge piping one size larger than the pump

discharge nozzle. It is good practice to install a gate
valve and a check valve in the discharge line. The instal
lation of the check valve prevents back flow which may
damage the pump on shut down. (Ingersoll-Rand will
not be responsible for damages resulting from failure to
install a check valve.)

NOTE: If quick-closing valves are installed in
the discharge piping system, protection MUST be
provided to ensure that no surge or water-ham
mer is transmitted to the pump.

Suction Screen (Strainer)
When starting precision units of this type it is particu

larly importantto protect the running fits from abrasive
matter present in new piping.

A screen should be placed in the suction line as close
to the suction nozzle as possible. The strainer must
have a net area at least three times the area of the
suction pipe.

A differential gauge can be used to monitor the strainer
arid allow the pump to be shut down before the debris
blocks the strainer such that the pump is damaged. At
this point the strainer should be cleaned and reinstalled,
when the scale and dirt have been removed from the
system as shown by no further changes in pressure or
pressure drops across the screen the strainer may be
removed.

The strainer should be used for at least 24 hours
under normal temperature conditions· before removal.
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Pump Nozzle Loading
(For Fully-Grouted Metallic Bedplates Only)

200 to 250 deg F
Above 250 deg F

6

Values given are for forces or moments acting alone at the suction Or discharge flange.
In combination forces and moments must be reduced so that:

~+~+~+~+~+~+
Fxdmax Fydmax Fzdmax Mxdmax Mydmax ' MZdmax

~ + ~.+~ +~ +~ +~ '" 1.0

Fxsmax FySmax FzSmax Mxsmax Mysmax Mzsmax

I. Preliminary Alignment
Correct alignment of the pump and driver is of the

utmost importance. Pump-Driver combinations are aligned
at the factory, but bedplates may be distorted in ship
ment, and misalignment may occur due to unequal
tightening of foundation bolts or pipe strain. It is there
fore essential that alignment be checked, as listed below,
before the pump is put in service. .

1. Check that the pump shaft·is level and parallel to
the bedplate. Use the cradle foot adjustment screw(s)
and/or shims as necessary.

2. Check that the foundation and pump hold-down
bolts are tight.

3. Connect the suction and discharge piping as
described in Section II.H PIPING.

4. Check for binding by rotating the pump by hand..
5. With most couplings it is more convenient to check

alignment with the hubs installed on the shaft, therefore
install the hubs.

6. Check OFFSET alignment by laying a straight edge
across the coupling halves at 90 degree intervals and
measure misalignment with a feeler gage. For the pre
startup alignment the vertical offset alignment must be
adjusted to allow for the expansion due to temperature
of the pump and driver:

PUMP Forces~lbs. Moments-Ft. Lbs.

Fx Fy Fz Mx My Mz

Suction 810 500 500 380 690 690
1'1.2: x 1 x 6

Disch. 100 300 180 320 ·400 320

Suction 870 520 520 380 690 790
3xH2X6

Disch. 120 400 220 340 420 350
Suction 740 450 680 610 730 730

3 x 2 x 6
Disch. 250 800 400 380 460 380
Suction 810 510 500 380 730 720

l 1kxlx8
Disch. 90 300 180. 330 400 330
Suction 890 560 550 950 700· 790

3xH2X8
Disch. 180 600 400 500 440 360

Suction 1000 580 620 610 1000 1000
3x2x8

Disch. 330 700 350 620 730 610
4x3x8 Suction 880 530 800 700 880 890
4 x 3 x Bl Disch. 310 870 500 700 880 730

Suction 1000 730 730 610 1200 1200
2 x 1 x 10

Disch. 530 850 530 610 160 1000
Suction 930 580 570 650 1090 1080

3xH2Xl0
Disch. 380 610 400 500 780 640

Suction 900 560 580 700 1040 1040
3 x 2 x 10

Disch. 370 640 400 600 800 660

4 x 3 x 10 Suction 900 570 800 800 910 910
4x3x 10l Disch. 310 820 500 700 890 730

Suction 700 600 800 800 930 920
6 x 4 x 10

Disch. 370 900 500 700 900 750

Suction 820 520 510 650 920 910
3xH2x13

Disch. 340 540 400 500 600 660

Suction 950 600 600 700 1180 640
3x2x13

Disch. 400 820 400 600 1330 680

Suction 970 600 700 650 1180 700
4x3x13

Disch. 400 820 500 650 1470 800

Suction 1210 770 770 910 1180 1570
6x4x13

Disch. 320 900 500 930 1130 930

Suction 1170 2510 2500 2410 1250 1250
8 x 6 x 13

Disch. 810 1310 810 2410 1250 2500

Suction 1170 2420 2410 2410 1250 1500
10x8x13

Disch. 970 1560 970 2410 1250 3000

Suction 1170 2380 2370 2410 1250 1500
8x6x15 .

Disch. 540 870 530 2410 1250 3000

Suction 1170 2110 2100 2410 1250 1600
10x8x 15

Disch. 780 1260 780 2410 1250 3250

Vertical Cold Alignment Settings
Pumped Fluid Temp. Set Driver Shaft
Up to 200 deg F . .005" (.12mm) below

pump shaft
equal to pump shaft
.005" (.12mm) above
pump shaft '

CAUTION: Do not adjust the pump or bearing
housing foot to obtain alignment.

Move the Driver from side to side or remove shims
from under the DRIVER FEET until the OFFSET align
ment is within .002" (.05mm) TIR of the recommended.
vertical cold alignment and .002" (.05mm) TIR side to
side as shown in Figure 3. Maintain the correct distance
between shafts.

7. Check ANGULAR misalignment using an inside
micrometer, feeler gage or calipers and measure the
coupling separation at 90 degree intervals on the outer
diameter of the faces on the coupling hubs. Move the
Driver and shim as necessary until ANGULAR align
ment is within .002" (.05mm) TIR as shown in Figure 4.



)

8. Recheck OFFSET ·alignment. Continue to move
.the DRIVER and adjust the DRIVER SHIMS until both
OFFSET and ANG ULAR alignment are within the above
limits.

ROTATE
. THIS HUB

Figure 3

CHECK SHAFT
SEPARATION'

Figure 4 .

J. Check Rotation

CAUTION: Check driver rotation. Serious
damage to the pump can result if it is rotated in
the wrong direction. The correct rotation is cast

. in the pump casing.

K. Coupling and Guard
1. Connect the coupling per the manufacturer's

instructions.
2. Install the coupling guard.

WARNING: This pump must not be operated
unless an approved coupling guard is in place.
Failure to observe this warning could result in per
sonal injury to 9perating personnel.

L. Stuffing Box
Packing

If packing is used; it should in general be the softest
that can be employed in the service in which the pump is
operating. Ingersoll-Rand supplies standard packing as
follows:

..
TFE IMPREGNATED SYNTHETIC FIBERS-For

Acids, Caustic, General Petroleum, Water, and General
S~rvice. ., .

TEFLON-For liquids which must not be contaminated.
Under normal service conditions, the stuffing box taps

are plugged and the packing lubricated by leakage of
the liquid through the packing.

If severe conditions necessitate, the packing may be
lubricated by clear liquid, or grease injected into the
stuffing box.

A special smothering gland may be substituted for the
conventional gland for quenching leakage of toxic vapors
or ste'am through a packed box. This gland must be
connected to a source of quenching liquid, usually clear
water, at low pressure and low flow.

Pumps using packing must be packed before the unit
is put into service. A complete set of packing cut to
proper lengths is included with other loose parts in the
shipping crate. Packing is to be installed in the following
man!1er.

Soft Packing
. 1. Remove the gland and thoroughly clean the stuffing

box and shaft.
2. Insert two rings into the stuffing box by twisting the

rings sideways, placing them over the shaft ar,ld pushing
them firmly into the bottom of the box and stagger the
joints 90 degrees on succeeding rings. Insert the seal
cage and make certain it falls in relative alignment with
the lubricating hole in the stuffing box. Insert remaining
rings of packing to fill the stuffing box.

3. After the last ring is in place, replace the gland, and
draw up the nuts evenly until snug; then back off the nuts
and tighten them again with the fingers only. This will
permit the slight amount of leakage necessary to prop
erly lubricate the packing.

NOTE: Packing glands must never be tightened
to the pointw.here leakage from the packing is
stopped. A small amount of leakage is required
for lubrication of the packing. Shutting off leak
age flow from the packing will result in burned
packing and scored shaft sleeves.

Metallic Packing
1. Remove the gland and thoroughly clean the stuffing

box and shaft.
. 2. Dip each ring in heavy cylinder oil and ·insert two

rings ahead of the seal cage. Lightly caulk each ring and
stagger the joints of succeeding rings. Insert the seal
cage and make certain it falls in relative alignment with
the lubricating hole in the stuffing box. Insert remaining
rings of packing after the seal cage, as necessary, to fill
the stuffing box. Pack the box in accordance with Figure
5.

3. After the last ring of packing is installed, replace the
gland and draw up the nuts evenly and snug.
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CD
STUFFING BOX PRESSURE

..~
PACKED SOLID'

PUMPS WITH
ODD NUMBER OF RINGS
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1000
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AT 1750 RPM

8

~.

WITH SEAL CAGE

PUMPS WITH
ODD NUMBER OF RINGS

CD FIRST AND LAST RINGS ARE
ALWAYS ~ . ,

® [M] = METALLIC PACKING
rnJ =NON-ASBESTOS PACKING

Figure 5

N TE: Only clean cool pumpage should be
injected into the seal cage. If the pumpage is
dirty or hot an external source must be utilized,
unless the bypass is equipped with proper
separator, filter, and/or cooling system, which
must be piped into the stuffing box connection.

Mechanical Seals
On pumps supplied with mechanical seals a variety of

manufactures types and styles are available for the
different types of service and application. When mechani
cal seals are supplied they have been installed a.nd
adjusted before the pump was shipped.

Single Seals
All seals must not be run dry or in abrasives. A variety

of seal piping plans designed to suit certain pumping
conditions and liquids are available, refer to the General
Arrangement Drawing for details on any required con
nections that need to be made before operation of the
pump.

Double Seals
All double seals require external lubrication under all

conditions. In all cases, make certain the temperature of
the liquid injection into the seal gland does not exceed
115 degrees F and that its pressure is 15 to 20 PSI
greater than the stuffing box pressure. Refer to stuffing
box pressure chart, Figure 6, for exact values. Injection
liquid should be free of dissolved solids.

100 200 300 PSI
, ' , " , I I

500 1000 1500 2000 KPo..

DIF FERENTIAL PRESSURE:'

o STUFFING BOX PRESSURE" SUCTION PRESSURE PLUS
GENERATED STUFFING BOX
PRESSURE

Figure 6

Stuffing Box Cooling
The seal chamber should be cooled when pumpage

temperatures exceed mechanical seal temperature lim
its. A cooled jacketed stuffing box with. plan 11 seal
flushing will reduce seal chamber temperature approxi
mately 100 degrees F. The cooling jacket with a dead
ended seal chamber (no flush into the seal) will reduce
the temperatures as shown on Figure 7. To provide
greater cooling (150 degrees F) with a continual flush a
separate flush line and heat exchanger should be used.
The cooling jacket should be used in conjunction with all
cooling systems. Refer to the General Arrangement
Drawing for size and location of required connections.

NOTE: Cooling jacket must be vented when'not
in use: .

STUFFING BOX TEMPERATURE VS. •
PUMPED LIQUID TEMPERATURE

BASiS DEAD END BOX
(COOLING WATER TEMPERATUAE 80" F)

240
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220

~ ~

w
~

~
u

=> 200 2.GPM "~
~ g~
w
~

~
180 3GPM ~

z

x 4 GPM ~~g
'60 5 GP~ ~

'" ~
z

~ 140
~

~.

120

250 300 ,350 400 450 500

PUMPING TEMPERATURE· F

Figure 7

M. Auxiliary Piping
Depending upon the service in which the pump is

used, it may be necessary to make lubricating and/or
cooling, heating or smothering liquid line connections to
the pump. Refer to the General Arrangement Drawing
for orientation of auxiliary connections.



Group 1 Group 2 Group 3
Pumps Pumps Pumps

1.0 Pints 3.0 Pints 7.0 Pints

Figure 8

OILER SETTING

Table 1
APPROXIMATE OIL CAPACITIES

WARNING: Operation of the unit without
proper lubrication can result in overheating of
the bearings, bearing failures, pump seizures,
and actual breakup of the equipment exposing
operating personnel to personal injury.

Oil is always subject to gradual deterioration from use
and contamination from dirt and moisture. In time; the
accumulated sludge will be harmful to the bearing and
cause premature wear. For this reason, draining and
'flushing are necessary at regular intervals. Refer to
instructions under "MAINTENANCE" section of this book.

Oil Mist Lubrication
There are two methods of oil mist lubrication:
One method is called Pure Mist (Dry Sump). In this

method the bearing housing is empty of oil. The oil mist
is introduced into optional connections provided when
specified outboard of the bearings and allowed to pass
thru' the bearings and out the bearing housing drain,
which must be kept open. Provisions must be made to
remove the oil'which accumulates at the drain from the
oil mist. Refer to figure 9.

The other method is a Purge Mist (Wet Sump) system.
In this method the bearing housing is filled with oil as

in normal lubricated construction (complete with con
stant level oiler). Oil Mist is introduced into the bearing
housing thru the ventconnection to provide an oil mist
environment for the exposed bearing surfaces.

Due to the contact lip seals used at the ends of the
bearing housing additional piping and bearing housing
modifications are required and it is suggested to consult
with others (such as Alemite) before installing or operat
ing a Purge Mist (Wet Sump) system.

With both methods it is suggested to fill the bearing
housing with oil to the top and drain just before operation
and to run the oil mist system for several hours before
starting the pump. This soaks the bearing housing with
oil which reduces the amount of time required to estab
lish oil mist equilibrium in the bearing housing which is
required for proper operation.

WARNING: The driver rotation must be
c~ecked before making up coupling. Actual
damage to the equipment and personal injury
could result from operating the unit with wrong
rotation.

III. Pre-Starting Checks and Op ration

A. Checklist"
1. LUBRICATION:

DRIVER
PUMP

.. 2. IMPELLER RUNNING CLEARANCE
3. ON-THE-BENCH IMPELLER SETTING
4. STARTING THE PUMP
5. OPERATING CHECKS
6. TROUBLE CHART
7:- TECHNICAL DATA:

THROTTLING-MINIMUM FLOW
'NET POSITIVE SUCTION HEAD (NPSH)
PARALLEL OPERATION

.CHANGING PUMP SPEED
EFFEClS OF VISCOSITY

. EFFEClS OF SPECIFIC GRAVITY

B. Lubrication
Driver

Prepare 'the driver for operation as instructed by the
driver manufacturer. After wiring, make certain the direc
tion of shaft rotation corresponds to that indicated by the
directional arrow on the pump casing. This must be
done with coupling disconnected.

When the pump is motor-driven see'that the voltage
and frequency on the motor and control nameplate cor
respond with the line voltage. Check all connections to
the motor and control with the wiring diagram.

All ball bearing motors that have grease fittings and
plugs near the bearing are to be lubricated in accord
ance with motor manufacturer lubrication instructions.

Pump
When oil lubricated bearings are furnished: the pumps

are shipped with the bearing housings empty of oil.
A good quality mineral oil which is non-detergent,

and has anti-rust and anti-oxidant additives should be
used to fill the bearing housing. The grade of oil should
be ISO VG1 00 (between.SAE grade 30 and.40). Typical
good oils include Gulf Harmony 100 and Mobil DTE
Heavy. '

The pump is fitted with a constant-level oiler so that
the oil will be maintained at the proper level. For· the
correct oil level to be maintained, the oiler must be
locked at the elevation corresponding to the oil level
mark on the bearing housing. A vent is furnished for
venting the housing. The oil c~pacity of the bearing
housing needed to give the correct oil elevation is given
in Table 1. '

Remove transparent oil reservoir from the oiler. Remove
the vent cap, fill the bearing housing through the vent
connection until the oil level in the oiler cup reaches the
middle of the oil level bar on the bearing housing. Fill the
transparent oil reservoir and install. Slowly raise the
reservoir, locking it in place, when the first air bubble
enters. .. .

Refer to figure 8.

•

•

•
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CONNECTION CONNECTION

GROUP I - OIL-MIST CRADLE

GROUP 2- OIL-MIST CRADLE

Figure 9

Std. Grease Lu~ricated Bearings
When standard grease lubricated bearings are fur

nished, the radial bearing (Part, 27A19) is a double
shielded, factory-packed grease bearing, and needs no
attention for the life of the bearing, The thrust bearing
(Part 25A19) is of re-greasable design, The bearing is
greased at the factory, but it is suggested to re-grease
the bearing before starting the unit so as to insure proper
lubrication. Refer to grease lubrication instructions on
page 15 and Figure 10 below. '

A moisture-resistant, lithium-base grease of number
2 consistency should be used. Typical good greases
include: Texaco Premium RB, Chevron SRI #2, and
Esso Ronex MP.

Greased-Far-Life Bearings
When greased-for-life bearing construction is furnished,

there will be no lubrication fittings furnished on the pumps.
No further attention needs to be paid to the bearings.

7A19

GROUP I - GREASE LUBE CRADLE

GROUP 2-GREASE LUBE CRADLE

Figure 10

C. Impeller Running Clearance

NOTE: Numbers in parentheses are illustration
numbers which correspond to the appropriate
cross-section drawing or exploded-view drawing
in section VI.

To set running clearances between the impeller and
casing, follow this procedure:

(A) Loosen jam nuts (23A4) and capscrews (36A2) on
the bearing end cover (0573).

(B) Move the bearing end cover and shaft assembly
forward by tightening (sequentially) the bolts (35A2B) in
the bearing end cover until the impeller contacts the
casing. (By rotating the shaftevery so often while tightening
the bolts, it can be determined when the impeller con
tacts the casing.)

(C) Tighten (by hand) the capscrews (36A2) until they
rest snugly against the face of the bearing housing. (Do
not force).

(D) Loosen the bolts (35A2B) one full turn each.
(E) Tighten.each of the capscrews (36A2) 2 flats for

Group 1 and Group 2 pumps, or 3 flats for Group 3
pumps.

(F) Tighten the jam nuts (23A4) against the bearing
end cover.

(G) Tighten the bolts (35A2B).
(H) Rotate shaft by ha~d thru at least one complete

revolution to make sure there are no rubs or binds. With
feeler gages, check to make sure that the gap between
the bearing end cover and the face of the bearing hous
ing is equal all around within .003".

",.

NOTE: An addition procedure shouldbe fol
lowed to ascertain that the proper impeller rul')- '
ningclearance is obtained.

After step (C), measure (with feeler gage) the gi3-P
between the bearing end co.ver and the face of the
bearing housing. To this measurement, add .014" for
Group 1 pumps, .016" for Group 2 pumps, and .024" for
Group 3 pumps. This should equal the gap measured
after step (E).

The optimum impeller running clearance for Group 1
and 2 pumps is.01 0" to .012", and .020" to .023" for
Group 3 pumps". Since the rotor could have up to .002"
axial end play the settings listed above will result in
running clearance within optimum.' '

D. On-The-Bench Setting of Impeller
.,. Running Clearances'

Depending on user preference itis sometimes desired
to "pre-set" the, i,mpeller-to-casing running clearance
while the pump rotor is in the shop being worked on. This
allows the mechanical seals to be properly positioned
and set inthe shop, so no field adjusfments have to be
made. The assembled, pre-adjusted cradle assembly
may then be taken to the pump site and installed in the
casing which has been left in the line.

This procedure will result in pre-set impeller clear
ances within .010" of optimum. This will not affect mechani
cal seal settings when final, fie'ld setting of im'peller
clearance is done.

The following table gives the dimension from the bare
gasket surface of the stuffing box cover to the face ofthe
impeller. This procedure does not apply to the Group 2
6x4x 13 pump arid all Group 3 pumps.
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"ON-THE-BENCH" ROTOR SETTING

Figure 11

Pump Size Setting ..

1Y2x1x6 .733
3x1V2X6 .873
1Y2x1x8 .776

3x2x6 1.109
3x1V2X8 .867
3x2x8 .952

.. 4x3x8 1.143
4 x 3 x 8L 1.363

2 x 1 x 10 .680
'3 x 1.% x 10 1.019
3x2xlO 1.086
4 x 3 x 10 1.201
4 x 3 x 10L 1.502
6 x 4 x 10 2.152

3x1Y2x13 1.067
3 x 2 x 13 1.172
4 x 3 x 13 1.294

E. Starting the Pump
After all pre-starting checks have been performed, the

pump is ready to start. Observe the following procedure
to put the pump into operation.

1: Rotate the pump by hand through at least one
complete revolution to see that all parts are free. It is
possible that pipe strains or extreme rough handling
during shipment may have caused binding. If so, the
piping should be disconnected and source of pipe strain
found and eliminated. Bolts holding the pump casing,
supporting head and suction pipe should be loosened
and the parts shifted until the binding is eliminated.
Re-check coupling alignment.

2. Prime the pump. This may be accomplished by
using a foot valve in' the suction pipe and filling the
suction line and casing with fluid. Pumps operating under
a suction lift may De primed by an ejector or exhaustor
placed on the discharge piping. The unit.isself venting.

CAUTION: Before starting or while operating
the pump, the casing and suction line must be
completely filled with the liquid being pumped.
The rotating parts depend on this liquid for lubri
cation and the pump may seize if operated with
out liquid.

3. Inyestigate the source of liquid supply, and see that
the discharge line is properly arranged to handle the
liquid pumped. When starting the pump for the first time,
and always when there is no pressure in the discharge
line,.close the gate valve in the discharge line.

4. If the stuffing box is externally lubricated, open tlw
seal valve to allow liquid to flow into the box. If an
external seal an9/or water-cooled casing cover and/or
smothering gland is used, taps should be connected to a
cool liquid source of sufficient pressure to provide an
adequate flow. Pipe tap requirements are indicated on
the pump general arrangement drawing.

If the stuffing box is grease sealed, inject grease until
resistance is felt.

5. If the pump is to handle hot liquid, open the suction
valve to allow a very slight flow of liquid into the pump
casing, thereby heating the pump slowly and evenly.
Open the suction valve wide before starting.

CAUTION: When pump is handling heavy vis
cous liquid, the viscosity of the liquid must allow
it to be pumped easily. Liquid may have to be
heated prior to starting the pump. .

6. Start the driver. Bring pump up to speed quickly so
interal parts receive lubrication.

7. As soon as the pump is up to rated speed, open the
discharge valve slowly to avoid abrupt changes in veloc
ity and surging in the .suction line. Do not operate the
pump against a closed discharge valve for any length of
time or the liquid in the pump will be heated until it
vaporizes. This will cause the pump to seize or lose
suction.

. 8. With pumps that are packed it is important to keep
the gland as loose as possible without undue leakage,
for packing lubrication. A normal leakage rate is between
20-30 drops/minute. A tight'gli'lnd will cause excessive
packing and shaft sleeve wear, and also increase power
consumption.

9. After the unit has operated for a short time, all
pressure bolting should be gone over for tightness. Also
check coupling alignment and impeller running clearance.

F. Operating Checks

WARNING: In the interest of operator safety
the unit must notbe operated above the name
plate conditions. Such operation could result in
unit failure causing injury to operating personnel.
Consult instruction book for proper operation
and maintenance of the pump and its supporting
components.

1. Check frequently to make certain lubricating liquid
flow to the stuffing box, jacketed stuffing box cover (if
used) is adequate.

2. Make certain that liquid is always being discharged
from the pump. If not, the pump may seize. A discharge
pressure gauge is the best method to' check whether or
not liquid is being pumped. If the gauge should drop to
zero or register abnormal pressure, shut down the pump
immediately and determine the cause.

3. If your pump is equipped with a packed box, a slight
amount of .leakage through the packing is required to
cool and lubricate the packing. Adjust the gland for
proper leakage of 20-30 drops per minute.
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4. Bearings will run at a constant temperature,
depending on the air temperature at the location (nor
mal operating temperature will be 140 to 180 degrees F
based on 80 degree ambient temperature). Check the
oil level and refill the constant-level oiler, when used as
required. If bearing temperature exceeds 200 degree F,
the pump should be shut down and the cause of the
overheating located.

WARNING: Operation of the unit without
proper lubrication can result in overheating of
the bearings, bearing failures, pump seizures
and actual breakup of the equipment exposing
operating personnel to personal injury..

WARNING: The unit must not be operated
unless coupling guard is in place. Failure to
observe this warning could result in personal
injury to operating personnel.

G. Throttling the Pump
If conditions require operating the pump at reduced

capacity, this must be done by throttling (or partly clos
ing) the discharge valve. Never throttle the suction line.

CAUTION: When operating for some time at
reduced capacity, much of the pump horsepower
will go into the liquid in the form of heat. A
bypass must be provided under these conditions
to prevent the liquid in the pump from becoming
hot enough to vaporize.

Always maintain sufficient flow through the pump to
prevent flashing of the liquid passing through the pump.
At low flows, a large proportion of the horsepower input
is absorbed by the liquid as heat, and the flow must be
maintained at a point sufficient to keep the temperature
rise thru the pump within a safe limit.

I. Trouble Chart

CAUTION: Damage to pump may result from
prolonged operations at reduced capacities.

In addition to heat rise considerations for minimum
flow, there is also a minimum flow requirementfor mechani
cal protection of the pump. Damage to the pump may
occur at reduced capacities due to increased hydraulic
thrust loads. These higher loads cause increased vibra
tion and shaft deflection, and decreased mechanical
seal and bearing life.

Also encountered at low flows is the damage which
could be done by erosive swirl. At low flows, much of the
pumped liquid is recirculated through the pump. This
can result in localized damage to the pump by erosive
action, particularly when pumping light slurries or "dirty"
liquids.

Both heat rise and mechanical protection must be
considered when determining correct minimum flow.
HOC Pumps have been designed to operate at low
flows without problems due tb hydraulic thrust; however,
the table on page 13 lists minimum flows required for
satisfactory operation and pump life. The figures listed
are percent flow of the best efficiency point of the impel
ler diameter required for the application.

H. Stopping the Pump
1. If the packing or mechanical seal is lubricated from

. an external source, do not shut off.the lubricating liquid
supply until after the unit is shut down.

2. If a check valve is installed in the discharge line, the
pump may be shut down by merely stopping the driver. If
a check valve is not installed in the discharge line, shut
down the pump by closing the discharge valve, after
which the driver is to be stopped immediately.

3. It is good practice to close the suction valve if the
pump is to be shut down for an extended period of time.

4. When the pump is idle and there is apossibility of
freezing the casing plug should be removed and the
casing drained.

5. If pumps are on hot service and are put on standby,
·keep cooling liquid on.

.'
TROUBLE CHART

If any of the following troubles are encountered, they may be due to the causes listed below
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No Liquid Delivered:
1. Pump not primed.
2. Speed too low-check voltage and frequen"y.
3. Air leak in suction or stuffing box.
4. Discharge head too high.
5: Suction lift too high.
6. Impeller or discharge line plugged up.
7. Wrong direction of rotation.
8. Discharge valve closed.

Not Enough Liquid Delivered:
1. Air leaks in suction or stuffing box.
2. Speed too low-check voltage and frequency.
3. Suction lift t90 high. . .
4. Impeller or discharge line partially plugged.
5. Not enough suction head for hot liquid.
6. Total head too high.
7. Pump defects:

a. Excessive impeller running clearance.
b. Damaged or clogged impeller or casing.

·8. Suction not submerged.
. 9. Wrong direction of rotation.

Not Enough Pressure:
1. Speed too low-check voltage and frequency.
2. Wrong direction of rotation.
3. Air or gas in liquid.
4. Leaks in suction.
5. Pumps defects:

a. Excessive impeller running clearance.
. b. Impeller diameter too small. .

c. Damaged or clogged impeller or casing:

Pump Works for a While, Then·LosesSuction: .
1. Leaky suction line.
2. Liquid seal plugged. .
3. Suction lift too high.
4. Air or gas in liquid.
5. Air leaks in suction or at stuffing box.
6. End of suction line ul1covered. .



TROUBLE CHART (continued)
4. Rotor out of balance.
5. Shaft bent. .
6. Impeller plugged or damaged.

Stuffing Boxes Overheat:
1. Packing too tight.
2. Packing not sufficiehtly lubricated.
3. Wrong grade of packing.
4. Box not properly packed.

Bearings Overheat:
.1. Oil level too low.
2. Improper' or poor grade of oil.
3. Dirt or water in bearings.
4. Misalignment.

Bearings Wear Rapidly:
1. Misalignment.
2. Shaft bent.
3. Vibration.
4. Lack of lubrication. _
5. Bearing improperly installed.

.6. Moisture in oil. .
7. Dirt in bearinQs.

Motor Runs Hot:
1. Pump taking too much power:

a. Speed too high.
b. Head lower than rating allowing pump to handle too.

much liquid.' .'. .
c. Liquid heavier and more viscous than rating.
d. Pump defects:

1. Excess impeller running clearance.
2. Stuffing boxes too' tight. :

'3. Rotor binding.
2. Electrical defects:
.. a. Voltage and frequency lower than rating.

b. Defects in motor. : '.

Vibration:
1, StarVed suction:

,a. Gas or vapor in the liquid.
b. Available NPSH not sufficient.
c. Inlet to suction line not sufficiently submerged.
d. Gas or vapor pocket in suction line. .

2. Misalignment.
3. Worn or loose bearings.

J .. Technical Data
Minimum Flow for Mechanical Protection

Refer to ''Throttling the Pump" section on.
page 12 for explanation on use of chart.

Pump Size I Min. Flow (%) Pump Size I Min. Flow (%)

l'12x1x6 10 4 x 3 x 10 25
3x1V2x6 .. .. 10 4 x) x 10L 25- "

3x2x6· 10 6 x 4 x 10 25
l 'l2x1 x8 10 3x1 '/2x13 15
3 xl V2x 8 10 3 x 2 x 13 20
3x2x8 10 ','4x3x13 25
4x3x8 .. .. : 20 6x4x13 25
4 x 3 x 8L '. 20 8x6x13 25
2x1x10 10 10x8x13 30
3x1V2x10 10 8 x 6x 15· 25
3 x 2 x 10 ,

'. 15 10x8x15 30
.'.

Net Positive Suction Head (NPSH)
Any liquid, hot or cold, must be pushed into the impel

ler ofthe pump by some absolute pressure, such as the
atmosphere or the vessel pre'ssure from which the pump
takes its suction.

The head in feet of liquid necessary to maintain the
required flow into the pump is called the Net Positive
Suction Head. Thisvalue, more commonly called NPSH,
is measured above the vapor pressure of the liquid at
the pumping temperature.

NPSH is commonly expressed in two ways: the NPSH
required by the pump, and shown on the pump curve, is
the head needed to coverthe losses in the pump suc
tion: the NPSH available' is that inherent in the system,
taking into account friction loss in suction piping, valves,
fittings, etc. In all cases, the NPSH available, measured
above vapor pressure, mu::;t exceed the NPSH required
in order to push the liquid into the pump.

Changing Pump Speed ..
Changing the speed of a centrifugal pump affects'the

capacity, total head, NPSH requir~d and the brake horse
power. In general the capacity will vary in a direct ratio
with the speed, whereas the total head and NPSH re
quired will vary as the ratio of the speed squared. The
brake horsepower will vary as the ratio of the speed
cubed.

Effects.of Viscosity

The pump is designed to deliver rated capacity at
rated head fora liquid with a particular viscosity. When
the pump is handling heavy viscous liquid, the viscosity
of the liquid mu~t allow it to be pumped easily. Liquid
may have to be heated prior to starting of pump.

When contemplating operation at some viscosity
other than that for which the pump was originally de
signed, the changed conditions should be referred to
the nearest Ingersoll-Rand Branch Office for their
recommendations.

Effects of Specific Grav!ty
The capacity and total head in feet of liquid developed

by a. centrifugal pump are fixed for every point .on the
curve and are always the same for the same speed.
Neither capacity nor total head will be affected by, a
change in the specific gravity of the liquid pumped.
However, since. the discharge pressure in PSI(pounds
per square inch) and the brake horsepower required to
drive the pump are functions of the specific gravity of the
liquid, both will be affected in direct proportion by any
change in specific gravity.

Therefore, an increase in specific gravity will raise the
discharge'pressure and is dangerous, as it might over
load the pump's driver,. or exceed the pump casing
allowable pressure. ,
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IV. Maintenance

WARNING: Do not attempt any maintenance, inspection, repair or cleaning in the vicinity of operating r.otat
ing equipment. Such action could result in injury to operating personnel.

Before attempting any inspection or repair on the pump the driver controls must be in the "off" position, locked
and tagged to prevent injury to personnel performing service on the pump.
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A. Preventive Maintenance
Ingersoll-Rand pumps are ruggedly constructed, and

with proper care will give years of satisfactory service. It
, is recommended that operating personnel become fami
liar with "Operating Checks" described previously in
this book, and that these checks be made as a matter of
routine.

Periodically, depending upon your service schedule,
the unit should be dismantled, and all internal parts and
passages cleaned and inspected for wear.

Foreign matter found in the pump should be removed,
and' all excessively worn parts replaced.

Ingersoll-Rand assumes no responsibility or liability
for damages caused by the use and failure of the pump
which has been fitted with spare or repair parts not of
Ingersoll-Rand manufacture. Only genuine parts from
Ingersoll-Rand or an authorized distributor should be
used.

The following is a list of normal maintenance proce
dures that might be performed between major overhauls.

B. Replacing Packing
When packing becomes worn to the extent that leak

age cannot be controlled within desirable units, it is
advisable to re-pack the stuffing box.

Remove the nuts securing the gland, and remove or
pull gland back out of the way. With the aid of a hook, pull
the packin'g and seal cage(if used) from the stuffing box.

Thoroughly clean the stuffing box, and inspect the
shaft sleeve before re-packing. Leakage may be due to
a worn sleeve requiring replacement.

Refer to previous instructions in "Stuffing Box" on
page 7.

C. Replacement of Mechanical Seal
Mechanical seals should be checked, particularly dur

ing th~ first hours of operation. Minor leakage through
the seal usually stops after a short time; however,if it
continues, stop the pump and examine the seal. Exces
sive leakage past a mechanical seal usually indicates
worn or broken parts, which require replacement.

To replace a mechanical seal, the pump must be
dismantled (See Disassembly). The stationary part of a
seal must be removed from the gland and replaced by a
new part. .

Remove the gland gasket, thoroughly clean the gland
and replace the gasket.

Remove seal from shaft sleeve and inspect sleeve (if
furnish.ed).

To re-set new inside or double seals, pre-assemble
the pump rotor complete less seal and gland. Adjust
rotor per the "on-the-bench" impeller clearance instruc
tions on page 1O. Scribe the shaft sleeve or shaft(if
sleeveless)at the location of the face of the stuffing box.

Remove impeller and stuffing box cover, and mark
dimension(see appropriate "X" dimension in "Seal Types
and Settings" section) on the shaft sleeve (or shaft).

Locate seal at this position, but do not snugly tighten set
screws until shaft sleeve is installed on shaft. Install
gland, then shaft sleeve with seal. Tighten seal set
screws. Reassemble rest of rotor.

Outside seals are set by completely building the rotor
(including seal and gland), and adjusting rotor per instruc
tions. Set and secure seal per appropriate "X" dimension.

For seals other than those shown, refer to seal draw
ings supplied with unit.

D. Seal Types and Settings
With John'Crane Type 1 with plain glands (no flush

tap connection located on the gland), the setting is
automatic 'since· the seal is located against a shoulder
on the sleeve. For other types of seals set seal per "X"
below or refer to seal drawing included with unit.

Crane Type 1

Seal Size 1% 17/8 2% 2%

"X" 1.12 1.56 1.56 2.00

~--- ---- -------

"X" Dim for Crane Seals

Seal Gland 91 98T
Size Style "x" "x"

1'/8 Plain :94 1.31
Flush .50 .88

Fie Plain 1.31 1.69
Flush .81 1.19

2'/e Plain 1.69 2.06
Flush 1.19 1.38

2% Plain 1.62 2.00
Flush 1.19 1.56

\



NOTE: Maximum Gland Nut Torque:
5ft-lbs Group 1 .

10ft-lbs Group 2 ' .
12ft-lbs Group 3 '

;---- X----1

---- ----- --------

"X" Dim for Dura Seals

Seal Gland RO/RO-TT PT/PTO CRO-P
, Size Style *"x" '. "x" "x"

1% Plain 1,66 .1.84 1.41
Flush 1.22 1.41 .97..

F/e Plain 1.81 2.06 1:62
Flush 1.31 1.56 1.12

2% Plain 1.59 2.12 1.41
Flush. 1.09 ·1.62 .91

2% Plain 1.53 2.12' 1.34
Flush 1.09 1.69 .91

-BaSIS RO/RO-TT seals with ,25" long springs. If replacement seals have .50"
long spnngs add ,25" to "x" dim,

E. Bearing Lubrication .
On pumps furnished with oil-lubricated bearings, check

the bottle ~n the constant-level oiler periodically to be
sure there IS an adequate supply of oil.,

The oil in the bearing housing should be changed
every 1000 hours, or sooner if the operating conditions
o~ pump environment dictates. Before filling with new
011, flush the bearing housing with a hot, light oil, rotating
the pump shaft by hand to remove dirt and contaminants.
. Refill .the bearing housing through the vent connec

tion, uSing a good quality mineral oil which is non
detergent, and has anti-rust and anti-oxidant additives.
The grade of oil should be ISO VG 100 (between SAE
grade 30 and 40). Typical good oils include: Gulf Har
mony 100 and Mobil DTE Heavy.

Refer to previous instructions under "Lubrication" on
Page 9 for proper setting of the constant-level oiler.
. ,Pump~ furnished with grease lubricated bearings require
re-greaslng of the thrust bearing (Part 25A19)' at 4000
hours intervals. A ~oisture-resistant, lithium-based grease
of num~er 2 consistency should be used. Typic'al good
grease Include: Texaco premium RB, Chevron SRI#2,
and Esso Ronex MP. ' . "

.Grease sho~ld ?e ~dded while the pump is running.
Since over-lubncatlon IS as harmful as under-lubrication
the plug in the bottom of the bearing end cover should b~
r~moved when adding grease. Let the pump run awhile
With the plug removed to allow excess grease to be
expelled: '

Periodically, the bearings should be thoroughly cleaned
to remove old grease and contaminents. This generally

can be done at the time the pump is torn down for major
overhauls. " ' ' .. .

The radial bearing (Part 27A19) is factory-sealed and
lubricated-for-life, and needs no further attention.

~., Overhaul Instructions
The back withdrawal feature of the pump enables the

complete unit to be dismantled without disturbing the
pump casing and piping.

Shut off valves controlling fluid flow to and from the'
pump. Drain casing. Drain bearing housing.

Disconnectany seal piping, and any cooling services
that might be supplied to either the stuffing box cover or
cradle.

WARNING: Before attempting to disassemble
pump, pump, must be isolated from system,
drained of liquid and cooled, if pump is handling
hot liquid.

Again make certain the driver control is in the off
position, locke~, and tagged. '

" When pump is handling "caustic" liquid, extreme
care must be taken toensure safety of personnel
,yvhen attempting to drain pump. Protective
devices of suitable p'rotective materials must be
If.'orn when drainirig pl;Jmp.

G. Disassembly
Remove coupling spacer piece.

. Remove bolts from main casing flange.
By use of jacking screws the complete rotating unit

can now be withdrawn from thecasing.
Remove gland nuts and withdraw gland onto shaft. If

the unit has a packed box, remove packing and lantern
ring.

Secure shaft and unscrew impeller counter-clockwise
when looking into the impeller. Be careful not to damage
the surface of the impeller. '

Remoye bolts ~olding the support head to the stuffing
box cover and Withdraw stuffing box cover.

Rem?ve shaft sleeve (if supplied), seal and flinger.
To dismantle shaft assembly, remove bolts holding

the end cover to the bearing housing.
The complete shaft assembly can now be withdrawn.
To remove the thrust bearing unscrew locknut (NOTE:

LOCKNUT IS LEFT HAND THREADED) and withdraw
end cover. The bearing can then be removed after
removing bearing locknut and washer. .

The. dismantling of the support head from th'e bearing
housing should not gene'rally be necessary. .

H. Cleaning and Inspection
. Discard all gaskets, a-rings, packing, and lip seals

, since new parts are recommended for re-assembly.
Ingersoll-Rand assumes no responsibility or liability

for .damages cau~ed by the use and failure of the pump
which has been flttecj with spare or repair parts not of
Ingersoll-Rand manufacture. Only genuine parts from
Ingersoll-Rand or an authorized distributor should be
used.

All parts must be clean before reassembly. This' is
especially important at a-ring grooves, threads, radial fit
contact areas, and gasket surfaces.
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Figure 13

25AI9
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BEARING AGAINST
COVER

2807

FIL~ING

SLOTS

For the optional duplex bearing, install the bearings
back, to back. Insert duplex bearings into bearing end
cover.Re-install the locknut into the bearing end cover
(NOTE: LOCKNUT IS THREADED LEFT HANDED).
Tighten the locknut against the bearing and then back
off such that a .005" feeler gage fits between the bearing
and locknut at at least three places. Then tighten set
screw thru end cover into locknut to prevent it from
loosening. Refer to Figure 14.

Figure 12

CAUTION: It is important that, if bearing re'place
ment is required, the new bearings installed be of
the brand and construction as specified in this
section. Despite manufaCturers' claims, there is
a difference in load-carrying capacity and life

, characteristics between different brands of
manufacturers.

Only FAG, New Departure, or MRC are
approved as suppliers of double row bearings
for this pump.

Wash all parts in solvent.and dry with compressed air
or lint free cloths. Carry out the inspection procedure
described below.

Inspect the impeller vanes and back ribs for wear,
erosion, burrs, or scoring. Large nicks and deep pitting
will unbalance the impeller and may cause vibration and
~xces~ive wear, on other parts of the pump. Check and
clean the impeller threads and a-ring seating surface.

Check surface of shaft sleeve (if supplied) for scoring
and scratches, particularly on packed box units.

Make certain that the sleeve end is clean where the
a-ring and impeller are located.

The stuffing box bore must be inspected and thor
oughly cleaned. Make certain that there are no deep
scratches. If necessary, clean the gland studs.

Check also the ·seal cage and seal flush openings,
making sure that all.foreign matter has been removed
from the threads and drilled passages. Examine the
radial fit for burrs, etc. '

Check shaft for straightness (on rollers positioned at
bearing diameters). Shaftrunout should be no more
than .001". Check that surfaces are free from scores,
wear and corrosion. The shoulder against the impeller
and shaft sleeve should be carefully checked. Impeller
threads should be clean and undamaged. On the oppo
site end, tf:le keyway should be undamaged, and the key
should fit·snugly. , ,

Inspect surface of gland that contacts packing to be
sure that it is clean and smooth. On mechanical seal
glands, remove old gasket material arid check inside
diameter of glands.

Inspect casing thoroughly, removing all burrs and
foreign, matter. Check hydraulic passages for cleanli
ness, particularly behind the splitter in the volute area
(on pumps so equiped).

I. Pump Reassembly'

Assemble the double row bearing on the shaft so that
the filling slots of the bearing faces the impeller end of
the shaft. Refer to Figure 12.

The bearing end cover must be free of fins or burrs.
Make sure of proper bore finish and that the shoulder at
the bottom of the bore is clean and undamaged.

Insert bearing (assembled on shaft) into the bearing
end cover, making sure it is firmly bottomed against
shoulder. The bearing should be .000" to .002" loose fit
on the outer race when fitted into the bearing end cover.

Re-install the locknut (NOTE: LOCKNUT IS THREADED
LEFT HANDED) into the bearing end cover. Refer to
Figure 13.

Figure 14

Position a-ring on outside of bearing end cover mak
ing certain that it is not twisted and then position shaft
assembly into bearing housing. Check shaft end play
which should be .003" or less (.008 on duplex bearings).

Bolts holding bearing housing to end covershould be
finger tightened. Assemble and install bolts and jamnuts.

If the support head had been removed, place gasket
into position and bolt on support head.

Replace lip seals in support head and, bearing end
cover.

Position flingers shaft.
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Position seal stationary face in gland, (Mechanical
Seal only) and place gland on shaft.

Place shaft sleeve(if, provided) on shaft. Position
mechanical seal: (See "Replacement of Mechanical Seal"
Page 14). '
. ·Assemble stuffing box cover and support head. ,: ..

Position O-ring and screw'onimpeller. Take care that
O~ring does not get torn.

Check complete rotating assembly per Figure 15 before
installing in casing. If dial indicator readings exceed
limits' shown, ir:Jdividual components will need to be
checked out to find cause of excessive r~adings.

Position main gasket and bolt on pump casing.
'Bolt on gland (mechanical seal version) or pack stuff

ing box (see "Stuffing Box" Page 7).

Set impeller running clearance (See "Impeller Run
nillg Clearance" Page 10).
, Use the following table for recommended torque val
ues (unless instructed otherwise in this book): .

Fastener Size: % % '!2 '!2 %
Studs Bolts

Torque (Foot-Pounds) . , , , 4 12. 45 30 100

NOTE: Torque values are based on·well-Iubri-
, cated threads. Twice as much torque might have
to be applied if unlubricated fasteners are used.

COMPLETE RO~ATING ASSEMBLY

GROUP I'

.OOI"TIR

.OOS"TIR

.COMPLETE ROTATING ASSEMBLY

GROUP 283

Figure 15

".001 TIR
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V. Ordering Instructions

BY GIVING COMPLETE INFORMATION YOU
WILL ENABLE US TO FILL YOUR ORDER
CORRECTLY AND AVOID UNNECESSARY
DELAYS

A. How to Order Replacement Parts
When ordering replacement parts, please specify:
1. The SIZE & TYPE and SERIAL NUMBER as

stamped on the PUMP nameplate. (The size is the
numerical prefix to the Type.)

2. The FORM NUMBER of this booklet. Form SPAD
187..
- 3. The QUANTITY.

4. The PART NUMBER AND DESCRIPTION exactly
as listed.

EXAMpLE
4 X 3 X 8 HOC Serial No. 0587-5001

Form SPAD-187 1-Casing-2469 1-lmpeller-1129

B. How to Select Recommended Spares
, Each P~r.ts List shows the'parts which ~re. included in

each of· the following three qlasses of r~comniended

spares: ' .-'"
CLASS 1-MINIMUM-Suggested for Domestic Serv-
ice when pump is handling clean noncorrosive liquids
and where interruptions in service are not important. .

. - ,

CLASS 2-AVERAGE-:-Suggested for Domestic Serv
ice when pump ishan9ling abrasive or corrosive liquids
and where some interruptions in continuity of. service
are are not objectionable.

CLASS 3-MAXIMUM-Suggested for Export, Marine,
or Domestic Service where interruptions in service are
objectionable.

Our sales.Representative in your area.will gladly
review the class of spares best suited to meet your
requirements. -

When ordering recommended spares, please follow
the procedure as outlined for replacement parts.

18

HOC2 Interchangeability

Group 1 Group 2 Group 3

1.5 3 1.5 3 3 3 4 4 2' 3 3 4 4 6 3 3 4 6 8 10 8 10
x x x x x x x x x x x x x x x x x x x x x x
1 1.5 1 2 1.5 2 3 3' 1 1.5 2 3 3 4 ) .5 2 3 4 6 8 6 8
x x x x x x x x x x x x x ·x x x x x x x x x
6 6 8 6 8 8 8 8L 10 10 10 10 10L 10 .13 13 13 13 13 13 15 15

Casing 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Casing Cov~r 1 1 2 3 4. 4 4 4 5 5 5 5 5 5 6 6 6 7 8 8 9 9

Main Gasket 1 1 2 1 3 3 3 3 4 4 4 4 4 4 5 5 5 5 5 5 6 6

Impeller 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Support Head 1 2 2 2 2 3 3 3 3 3 3 4 4 4 5 6 6 7 7

Shaft Sleeve 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3

Gland . 1 1 1 2 2 2 2 2 2 2 2 . 2 2 2 2 2 2 2 3 3 3 3

Flinger 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 4 4 4 4

Brg Housing 1 1 '1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3

Shaft 1 1 1 2 2 2 2 2 .2 2 2 2 2 2 2 2 2 2 3 3 3 3

Brg End Cover 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3

Radial Brg 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3

Thrust Brg 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3

Imp G-Ring 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2' 2 2 2 3 3 3 3

Lip Seal,Pump End 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3

Lip Seal-Cplg End 1 1 1 2 .2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3
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Engineering Information

1.5 3 1.5 3 3 3 4 4 2 3 3 4 4 6 3 3 4 6 B 10 B 10
x x x x x x x x x x x x x x x x x x x x x x

Pump Size 1 1.5 1 2 1.5 2 3 3 1 1.5 2 3 3 4 1.5 2 3 4 6 B 6 B
x x x x x x x x x x x x x x x x x x x x x x
6 6 B 6 B B B BL 10 10 10 10 10L 10 13 13 13 13 13 13 15 15

Group: 1 1 ·1 2 2 2 2 2 2 2. 2 2 2 2 2 2 2 2 3 3 3 3

Suction Flange 1.5 3 1.5 3 3 3 4 4 2 3 3 4 4 6 3 3 4 6 B 10 B 10

Discharge Flange 1 1.5 1 2 1.5 2 3 3 1 1.5 2 3 3 4 1.5 2 3 4 6 B 6 B

!i~
3550 RPM 6.25 6.25 8.00 6.25 8.50 8.50 8.50 8.00 9.88 10.75 10.75 10.75 9.75 8.00 12.25 12.00 10.00 N/A N/A N/A N/A N/A

Max. Imp. Dia.
[1750 RPM 6.25 6.25 • 8.00 6.25 8.50 8.50 8.50 8.50 9.88 10.75 10.75 10.75 10.75 10.75 13.25 13.25 13.25 13.00 13.25 13.25 15.00 15.00::::l'"

0. 0 Imp. Eye Area (Sq In) 2.76 4.68 3.14 6.51 4.91 6.47 11.79 11.84 3.54 7.06 8.61 12.56 12.56 23.75 7.07 8.30 15.07 28.27 50.20 58.50 50.20 65.50

Max. Sphere Size .39 .53 .46 .57 .50 .59 .78 .81 .23 .48 .58 .70 .91 1.02 .49 .57 .87 1.00 1.00 1.12 .94 1.25
Wr Sq. (Less Motor) Ft-Lbs Sq .10 .11 .30 .14 .38 .46 .52 .55 .95 1.10 1.10 1.30 1.35 1.80 2.60 2.90 3.20 4.50 6.00 8.10 10.20 12.00
Imp. Clearance-Front .010 .010 .010 .015 .015 .015 .015 .015 .015 .015 .015 .015 .015 .015 .015 .015 .015 .015 .020 .020 .020 .020

Casing Thickness .32 .32 .32 .32 .32 .32 .35 .35 .35 .35 .38 .38 .38 .44 .44 .44 .44 .44 .56 .56 .56 .56
Cl

Corrosion Allowance .12 .12 .12 .12 .12 .12 .12
~~

.12 .12 .12 .12 .12 .12 .12 .12 .. 12 .12 .12 .12 .12 .12 .12

"':0 I Drain .50 .50 .50 '.50 .50 .50 .50 .50 .50 .50 .50 '.50 .50 .50 .50 .50 .50 .50 .50 .50 .50 .50
u Aux Connections I D" h G .38 .38, .38 .38 .38 .38 .38 .38 .38 .38 .38' .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38(NPT) ISC. age

I Suet Gage .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38
Sleeve 0.0. 1.125 1.125 1.125 1.875 1.875 1.875 1.875 1.875 1.875 1.875 1.875 ' 1.875 1.875 1.875" 1.875 1.875 1.875" 1.875 2.375 2.375 2.375 2.375
Stuffing Box Bore 1.750 1.750 - 1.750 2.625 2.625 2.625 2.625 2.625 2.625 2.625 2.625 2.625 2.625 2.625"" 2.625 2.625 2.625"" 2.625 3.250 3.250 3.250 3.250

~~
Depth 01 Box 2.06 2.06 2.06 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44 3.56 3.56 3.56 3.56

;;:0 Dis!. to 1st Obstruction 1.91 1.91 1.91 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16 2.16 3.69 3.69 3.69 3.69
u.)( Packing Size (Sq) .31 .31 .31 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .44 .44 .44 .44
::::l0
ln lll Packing Arrangement 2-C-3 2-C-3 2-C-3 2-C·a 2-C-3 2-C-3 2-C-3 2-C-3 2-C-3 2-C-3 2-C-3 2-C-3 2-C-3 2-C-3 2-C-3 2-C-3 2-C-3 2-C-3 3-C-3 3-C-3 3-C-3 3-C-3

Widlh of Seal Cage .50 .50 .50 '.50 .50 .50 .50 .50 .50 .50 .50 .50 .50 .50 .50 '.50 .50 .50 .75 .75 .75 .75
Box & Gland Conn. (NPT) .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38 .38
Diameter at Impeller .62 .62 .62 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.62 1.62 1.82 1.62
Diameter Under Sleeve .88 ..88 .88 1.62 2.17 2.17 2.17 2.17 2.17 2.17 2.17 2.17 2.17 2.17 2.17 2.17 2.17 2.17 2.56 2.56 2.56 2.56
Diameter at LB. BAG 1.18 1.18 1.18 2.17 . 2.17 2.17 2.17 2.17 2.17 2.17 2.17 2.17 2.17 . 2.17 .2.17 2.17 2.17 2.17 2.56 2.56 2.56 2.56

oS Diameter at O.B. BRG .98 .98 .98 2.17 2.17 2.17 2.17 2.17 2.17 2.17 2.17 2.17 2.17 2.17 2.17 2.17 2.17 2.17 2.56 2.56 2.56 2.56
Diameter between Bearings 1.31 1.31 1.31 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44 . 2.44 2.44 2.44 2.44 2.44 3.00 3.00 3.00 3.00

~~ Bearing Span 4.00 4.00 4.00 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50 6.50. 6.50 6.50 9.88 9.88 9.88 9.88
t;:z Diameter at Coupling .88 .88 .88 1.12 1.12 1.12 1.12 1.12: 1.12 1.12 1.12 1.12 1.12 1.12""" 1.12 1.12 1.12""" 1.12 2.38 2.38 2.38 2.38...:1r
"'...: Bearing Number-Inboard 206 206 206 311 311 311 311 311 311 311 311 311 311 311 311 311 311 311 313 313 313 313lnw

III Bearing Number Outboard 5305 5305 5305 5311 5311 5311 5311 5311 . 5311 5311 5311 5311 5311 5311 5311 5311. 5311 5311 5313 5313 5313 5313
Impeller Overhand 5.81 5.97 6.44 8.00 7.65 7.62 7.75 7.92 7.84 7.75 7.84 7.94 8.12 8.50 7.75 8.00 8.00 8.03 10.38 10.56 10.38 10.56
1st Critical Speed 12175 11364 6226 17523 15625 13992 13393 13273 13393 11943 11943 10965 10645 10653 9817 9282 10417 7353 7211 6168 6356 5823
Oil Capacity (Pints) .1.0 1.0 1.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 7.0 7.0 7.0 7.0

6x4Xl0 & 4x3xl3-'2.12 at 3550 RPM
""6x4xl0 & 4x3xl3-2.94 at 3550 RPM

"""6x4xl0 & 4x3xl3-1.62 at 3550 RPM

BHP Limits

All Dimensions in Inches (Unless Otherwise Specified)

CD

Group. BHP/100 RPM 3550 2900 1750 1450 1180 970 880

Group 1 .57 20 16.5 10 8 7 5.5 4

Group 2 3.66 130 110 65 53 43 35.5 32

Group 2A 4.22 150 122 75 61 50 41 37

Group 3 12.36 220 179 146 120 109
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Type HOC2 Pump
Group 1 Cross-Sectional

2807B

201A 11B

19A 19

20A19

36A2·

23A4

20A 11B

1109A

0573·

35A2B

'1332
~

25A19

0871B·

11A9

2584B

0871A

35A2A

62A3C

38A4C

0975D

35A2L

__________ I "-'I I

35A2E

r-----'-------

~----------------~---. ------------------------------7--------------.---------------------------

2469

2584A

1129

1895A

20A11A

1802

30A7A'

•~~.
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Type HOC2 Pump
.1% x 1 x 8 Cross-Sectional

35A2L

35A2F

2807B

201A11B

19A 19

20A19

36A2

23A4

20A11B

1109A

0573

35A2B

1332

25A19

0871B

11A9

35A2A

62A3C

38A4C

0871A

0319

P="lB.I::L _

35A2H

~--
r-----------------.--
r

i
I

~-------------------------------------------------------.~ ----------------------------------------------------

1129

1802

30A7A

2584A

2469

20A11A

I\).....



I\)
I\)

Type HOC2 Pump
Group 2 Cross-Sectional

0871B

0883

35A2C

23A4

"-"'", . .....,

<'{.,A;;>

1109A

l1A5

124A2

1-------- ------------------------------
l!:-~! EN_!~_~~~~_~pp!:.~ _

1129

2584A

2469

30A7A

1895A

20Al1A

1802

2584B
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Type HOC2 Pump
6 x 4 x 13 Cross-Secti nal

0871B

23A4

2807B

25AI9

.20AIIB

36A2

25AI3

35A2C

0883

0575 \ 62A3AI 135A2E \38A4B

1895A

1063A

38A4

2584A VI 1/1 //
61A3
~

35A2F

124A2-- 2462

Lill-~
38A4A ~0975~ 1332

~
1I09A

2469 35A2B
0319

. 20AlIA fr/= 20AI9

~ ~
1129

.30A7A

I\)
UJ
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2462

2704

2469

20AIIA

1129

1895A

2584A

30A7A

2578

35A2

Type HOC2 Pump
Gr up 3 Cross Sectional

38A4

62A3

35A2G

1063A

35A2E

0319

27AI9

1332

35A2B

0573

25AI9

20lAliB

IIA9

2807B

0871

20AI9

19AI9

36A2

23A4

20AIIB

35A2C

0883

30A7B

35A2J

19A4
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Type HOC2 Pump
Group 1 Exploded Parts Drawing'

0871B

• CLASS I RECOMMENDED SPARES
• CLASS 2 RECo.MMENDEQ"SPARES
• CLASS 3 RECOMMENDED SPARES

27AI9••,

20IAIIA•••

GROUP I
TYPE HOC MODEL 2 PUMP

2469A

"

I''''·

. ,.

/

~4B. 4'

, (62A3A .••

~
0975A< rI895A•••'~

38A4Cl, <" ~2704A •••

"',,',~462A ~>~-------./ -. .. ,

62A3C . ~:1

1802A•••

1895A... ---.I 0575A
30A7C

f\)
(Jl
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Type HOC2 Pump
Group 2 Exploded Parts Drawing

• CLASS I RECOMMENDED SPARES'
CLASS 2 RECOMMENDED SPARES

• CLASS 3 RECOMMENDED SPARES

36A2
23A4

2469A

2,578A

35A28

"'V35A2

27AI9••
20IAIIA•••

0319A

2584C•••

67A7

•
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Type HOC2 Pump
Group 3 Exploded Parts Drawing

(

'124A2

V IIA5
.

I rl063A

35A2F

GROUP 3 AND
6 X4X 13 GROUP 2

PUMPS

FEMALE THREADS
6X4X 13 ONLY

27AI9 ••
20IAIIA....

2578A

.. CLASS I RECOMMENDED SPARES

CLASS 2 RECOMMENDED SPARES
• CLASS 3 RECOMMENDED SPARES

* WHEN FURNISHED

/~

/ '~
// ,'~ 19A19.

// ./38A48 ~

/ "'- 62A3A

< < ~0975A••
1895A•••

......... - - -- - - - -

~8A4C ,

~< ~

z:~~
~ 24~~ ~

62A3C ~ ~

0975C. ,~-,1
25848. ...-J I / l/

1802A..-.1 / 30A7C

18958•••---l 0575A

2584A .

20AIIA .

I\J......
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Recommended Spare Parts List

Part Number Description Class Spare aty. Per Pump
1 2 3

Pump End
0975A Packing Gland X X 1
0975B Packing Gland, Smothering, X X 1
0975C Mech Seal Plain Gland' " X X 1
0975D "Mech Seal Flush Gland, X X 1
0975E Mech Seal F, Q, & Drain Gland - X X 1
1129A Impeller ' , X 1

1802NB/C Mechanical Seal
,

X X X 1'.
1895A Shaft Sleeve, for Packed Pump" Unbalanced, X X X 1

" & Dbl Seals
"

1895B Shaft Sleeve, for, BalanceifSeal X X X 1
w/Plain Gland

1895C Shaft Sleeve, for J.C. Type 1 Seal
' ' X,- X X 1

" w/Plain Gland
1895D Shaft Sleeve, for Balanced Seal X X X 1

w/Flush Gland
1895E Shaft Sleeve, for J,C. Type 1 S,eal X X X 1

w/Flush or F, ?' & D Gland
"

20A11A Imp a-Ring .. , - X X X 1
2462 Seal Cage X X 1
2584A Casing Gasket X X X 1
2584B Gland Gasket, Mech Seal only 'X X X 1
2704 Packing X X X 5 rings
2807A Pump Shaft, Unsleeved " X 1
2807B Pump Shaft, Sleeved X 1

Bearing Housing Assembly
0871A Flinger, Pump End X X 1
0871B Flinger, Coupling End X' X 1
11j\9 Coupling Key X X 1
1332 Locknut .. X 1
19A19' BRG Lock Nut X 1

201A11A Lip Seal, Pump End X X X 1
2Q1A11B, Lip Seal, Coupling End X X X 1
20A11 B BRG End Cover a-Ring X X X 1
20A19 BRG Lock Washer 'X' 1
2584C Gasket; BRG HSG~SPT HD X X X 1
2584D Gasket, Oil COOler X X X 1
25A1~, - : :rhrust BRG X X 1
27A19 Radi,al BRG X X 1

" '
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Ing r II-Rand Company- Domestic Sales Locations
Northeast District

Phillipsburg (Headquarters)
P.O. Box 5299
Phillipsburg, NJ 08865-5299
(908) 859-8000

Boston
50 School Street
Walpole,MA 02081
(508) 660-1031

Great Lakes District

Cincinnati
1220 Hill Smith Drive
Cincinnati, OH 45215
(513) 771-6016

Midwest District

Chicago
125 Tubeway
Carol Stream, IL 60188
(708) 668-3707

Southeast District

Atlanta
111 Ingersoll-Rand Drive
Chamblee, GA 30341
(404) 455-6200

Southwest District

Baton Rouge
4152 Rhoda Drive
Baton Rouge, LA 70816
(504) 293-5780

Houston
1251 Lumpkin Road
Houston, TX 77224-9215
(713) 827-8838

Western District

Denver
P.O. Box 7445
5805 E. 39th Avenue
Denver, CO 80207
(303) 399-1580

Los Angeles
5533 E. Olympic Blvd.
Los Angeles, CA 90022
(213) 723-0131

San Francisco
710 South Broadway
Suite 200B
Walnut Creek, CA 94596
(415) 946-1551

Ing r II-Rand Company-International Sales Locations
Australia
Ingersoll-Rand (Australia) Ltd.
P.O. Box 226
Dandenong 3175
Victoria, Australia
(03) 794-1611

Austria
Ingersoll-Rand GMBH
Schoenbrunner Strasse 213-215
A 1120 Vienna, Austria
(222) 8305250

Canada
Ingersoll-Rand Canada, Inc.
333 11th Avenue, SW.
Calgary, Alberta T2R OC7, Canada
(403) 261-8652

3501 SI. Charles Blvd.
Kirkland, Ouebec H9H 3C4, Canada
(514) 695-9040

2360 Millrace Court
Mississauga, Ontario L5N, lW2,
Canada
(416) 858-8480

Colombia
Marquinarias Ingersoll-Rand
de Colombia, SA
Apartado Aereo #7451
Bogota, D.E., Colombia
2-347962

Egypt
Ingersoll-Rand Egypt
P.O. Box 820
Cairo(l1511), Egypt
(02) 341-5190
(02) 341-1560

France
Compagnie Ingersoll-Rand
Avenue Albert Einstein
Zone Industrielle 78190
Trappes, France
(3) 050 61 10

Hong Kong
Ingersoll-Rand Far East
19th Floor, Lap Heng House
50 Gloucester Road
Hong Kong
(5) 270183

India
Ingersoll-Rand (India) Ltd.
P.O. Box 9138
Bombay 400 025, India
(022) 4936765

Italy
Ingersoll-Rand Italiana
Casella Postale 1232
20100 Milano, Italy
(02) 950561

Japan
Ingersoll-Rand Japan, Ltd.
Kowa Bldg. No. 17
2-7 Nishi-Azabu 1-Chome
Minato-Ku, Tokyo 106, Japan
(3) 403-0641 f7

Korea
Ingersoll-Rand
CPO Box 5123
Seoul 100, Korea
(2) 277-230214

Latin America
Latin American Distributor Operations
P.O. Box 5299
Phillipsburg, NJ 08865-5299
(908) 859-8000

Middle East
Ingersoll-Rand Sales Co. Ltd.
Oueensway, Team Valley Trading Estate
Gateshead, Tyne & Wear NEll OOB,
England
0914875051

Netherlands
Ingersoll-Rand Nederland
P.O. Box 33
2380 AA Zoeterwoude
Netherlands
(071) 452200

Philippines
Ingersoll-Rand Philippines, Inc.
P.O. Box 445 MCC
Makati, Metro Manila 3117
Philippines
(2) 89-85-06/08

Saudi Arabia
Ingersoll-Rand Technical Services
SAR.L.
clo Zahid Tractor &
Heavy Machinery Co. Ltd.
P.O. Box 1717
Alkhobar 31952
Saudi Arabia
(03) 857-0595

Singapore
Ingersoll-Rand
Southeast Asia (PTE) Ltd.
Maxwell Road,
P.O. Box 2062
Singapore 9040
8611555

South Africa
Ingersoll-Rand Co. SA
(Proprietary) Ltd.
P.O. Box 3720
Alrode, 1451
South Africa
(011) 864 3930

Spain
CIA Ingersoll-Rand SA
Apartado 518
Madrid, Spain
9 (1) 671-07-00
9(1) 671-07-50

United Kingdom
Ingersoll-Rand Co., Ltd.
Bowater House
Knightsbridge
London SWl X 7LU
England
01584-5070

Ingersoll-Rand Co., Ltd.
Oueensway
Team Valley Trading Estate
Gateshead, Tyne & Wear
England, NEll OOB
0914875051

Venezuela
Ingersoll-Rand de Venezuela, SA
Apartado 70588
Los Ruices
Caracas, 1071, Venezuela
239-9369

Ingersoll-Rand de Venezuela, SA
Apartado 728
Maracaibo, EDO. Zulia
Venezuela

. 061-912335

6IJ1

Manufacturing Locations
England
Ingersoll-Rand Sales Co. Limited
Pumps/Oueensway
Team Valley Trading Estate
Gateshead
Tyne & Wear NEll OOB, England
091-487-5051

United States
Ingersoll-Rand Co.
Standard Pump Division
P.O. Box 656
Allentown, PA 18105
(215) 776-6100

Ingersoll-Rand Co.
Engineered Pump Division
942 Memorial Parkway
Phillipsburg, NJ 08865
(908) 859-7000

Ingersoll-Rand Co.
Vertical Pump Division
1341 West 2nd Street
P.O. Box 668
Hastings, NE 68901
(402) 463-6821
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6WARNING

STATEMENT CONCERNING THE USE OF THIS EQUIPMENT FOR BREATHING AIR ANO/OR"AQUA LUNG SERVICE.

If the model number on this air compressor contains the letters "BAP", the compressor is suitable for use in breathing air services. In the absence of such a
designation, the compressor is NOT considered as capable of producing air of breathing quality. For a compressor to be capable of use in breathing air

. services, it must be fitted with additional specialized equipment to properly filter and/or purify the air to meet all applicable federal, state and local laws,
rules, regulations and codes, such as but not limited to, OSHA 29 CFR 1910.34. Compressed Gas Association Commodity Specifications G-7.1-1966. Grade 0
Breathing Air, and/or Canadian Standards Association. Should the Purchaser and/or User fail to add such specialized equipment and proceeds to use the
compressor for breathing air service, the Purchaser/User assumes all liability resulting therefrom without any responsibility or liability being assumed by
Ingersoll-Rand Company.

The Purchaser is urged to include the above provision in any agreement for any resale of this compressor.

Hazardous vapors. Can cause severe nausea. fainting or death.
Compressed air from this air compressor may contain poisonous carbon monoxide.

Certain sprayed material such as paints. Insecticides. weed killer, sand. etc.• may be harmful if inhaled or used in aclosed area.

Never directly inhale the compressed air produced by this air compressor.
Always read labels with containers when spraying paints or poisons.

Always use the compressor in a well ventilated area.

Use a respirator or mask whenever there is achance that you might inhale anything that YllU are spraying. If a mask is used, read all the
instructions with the mask so that you will know that it will protect you from what you are spraying.

Hazardous voltage. Can cause severe injury or death. (Applies to models powered by electric motors.)

Always disconnect the power supply before doing any maintenance or repair work.
Always connect the power supply to a properly grounded electrical circuit with the specified voltage and fuse protection.
Never use the compressor in the rain, in a wet area or near ar. explosive atmosphere.

Flammable vapors. Can cause afire or an explosion. and result in severe injury or death.

Sparks from the motor's electrical contacts can ignite flammable vapors from gasoline, natural gas, or solvents.
Do not operate the air compressor in any areas where explosive or flammable vapors or liquids may exist.

Compressed air has great force.

Over·pressurizing the air receiver can cause the air receiver to rupture or explode, and result in severe injury or death.

Changes to the air receiver structure will cause the air receiver to weaken and can cause the air receiver to rupture or explode, and result in severe injury
or death.
Weakening of the air receiver structure caused from internal rusting of the air receiver can cause the air receiver to rupture or explode. and result in
severe Injury or death.

Air pressure beyond design limits can cause the air receiver to rupture or explode, and result in severe injury or death.
Improper use of air tools. or air attachments can cause explosion, and result In severe injury.
The air receiver is protected from over-pressurizing by a safety valve. DO NOT REMOVE, MAKE ADJUSTMENTS, OR SUBSTITUTIONS FOR
THIS VALVE. Occasionally pull the ring on the safety valve to make sure that the valve operates freely. If the valve is stuck or does not
operate smoothly, it must be replaced.
Never drill into, weld to, or change the air receiver in any manner.
Drain water/condensate from the air receiver daily or before each use.
Pressure switch/unloader valve operation is related to motor/engine horsepower, air receiver rating, and safety valve setting. DO NOT
ATTEMPT TO ADJUST, REMOVE, OR BY-PASS THE PRESSURE SWITCH, OR CHANGE AND MODIFY ANY PRESSURE CONTROL RELATED
DEVICE

Do not use any air tools or air attachments without determining the maximum air pressure recommended for that particular air tool or air
attachment.

Compressed air. Can propel dirt. sand. metal shaving. etc.. and result in severe Injury.
Never point any air nozzle or air sprayer toward any part of the body, or toward another person.
Always wear safety glasses or goggles.

Moving parts. can cause severe Injury.

The electric motor air compressor models are designed to cycle automatically when the power is ON. During service or repair work, this automatic cycling
can cause severe injury.

Always disconnect the power supply on electric motor models before attempting to do any maintenance or repair work to the compressor.
Always disconnect the power supply on electric motor models if the compressor is to be left unattended.

Always make sure that the air pressure is released from the compressor, the air receiver, and all air attachments before doing any
maintenance or repair work.

Never operate the compressor with the belt guard assembly removed.
Never operate the compressor with a damaged or broken belt guard assembly.

Hot parts. Air compressors get hoI while running. and result in severe burn if fouched.

Never touch the bare compressor, the motor/engine, or the discharge tubing during or shortly after operat' th
. . 109 ecompressor. .;
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__________ SECTION I
GENERAL DESCRIPTION

INTERCOOLER ----""\

SECOND STAGE AIR HEAD --....,..<.

COMPRESSOR DISCHARGE --../

LOW OIL LEVEL SWITCH ----.,.

OIL DRAIN PLUG -----./

~
INTERCOOLER SAFETY VALVE

__ r-=\-. / INLET FILTERISILENCER

l --"/---
------,-;:~ .1'" ....-....
<~"Wl.<. . ~

FIRST STAGE CYLINDER

--- BREATHER/UNLOADER BY-PASS

'---- OIL FILLER GAUGE

Figure 1-1. Model 7100 Two-stage, two cyiinder compressor.

INLET FILTERISILENCER

INLET UNLOADER

FIRST STAGE AIR HEAD

AUXILIARY VALVE

INTERCOOLER SAFETY VALVE

r---- FIRST STAGE AIR HEAD

,..----- SECOND STAGE AIR HEAD
';'T~'''~~

INTERCOOLER

Figure 1-2. Model 3000 Two-stage, three cylinder compressor.
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APPLICATION _

Ingersoll-Rand's Models 7100 and 3000 are two stage, single
acting, air-cooled compressors that do not require installation on
a special foundation. They can be furnished as compact, self
contained, receiver mounted compressors, automatically re
gulated and driven by an electric motor. An air-cooled aftercooler
along with an automatic condensate drain trap can be furnished
as optional equipment. They are also sold as a bare or baseplate
mounted compressor.

These compressors may be used for any compressed air
application requiring minimum air pressure of 50 PSIG. (3.5
kg/cm 2) with the maximum pressure rating for the'MODEL 7100
being 250 PSIG (17.5 kg/cm2), and with the maximum pressure
rating for the MODEL 3000 being 200 PSIG (14.0 kg/cm2).

Application for the Models 7100 or 3000 as either a primary or
supplementary source of air is virtually unlimited in industrial
plants, service stations and auto repair shops. Supplementary
service includes such uses as furnishing air at pressure not
carried in regular shop lines, air at isolated locations, standby
service for air when larger compressors are shut down.

In addition to the many advantages offered by compact,
aircooled construction, moderate compressor speeds, large
area plate valves, solid-end connecting rods and positive-acting
starting unloading provide long-life dependability. These com
pressors are equipped with highly efficient intercooler tubes that
provide maximum heat dissipation between stages of com
pression, resulting in more air per horsepower and less trouble
from oil carbonization. Simplified design permits rapid access to
any part of the unit for inspection or replacement of parts.

TWO-STAGE OPERATION

The Model 7100 and Model 3000 are two-stage machines
consisting of one or two first-stage cylinders with the same bore
size and one second-stage cylinder with a smaller bore size.

This basic principle of operation of these two-stage com
pressors are as follows: On the suction stroke of the first-stage
piston(s), air at atmospheric pressure enters the cylinders
through the inlet filter(s) and then the inlet valves located in the
airhead. On the compression stroke of the first-stage piston(s),
the air is compressed to an intermediate pressure and discharged
through the discharge valves(s) into common manifold(s). From
the manifold(s) the air passes through the intercooler tubes,
where the heat of first-stage compression is removed by the
action of the fan passing cool air over the intercooler tubes. On
the suction stroke of the second-stage piston this cooled air
enters the second-stage cylinder through the inlet valve. The
compression stroke of the second-stage piston compresses the
air to the final discharge pressure and forces it out through the
discharge valve into the receiver or system. If cooling of the
discharge air is required, an air-cooled aftercooler should be
installed between the compressor discharge and the receiver or
system.

For maintaining the receiver, or system, air pressure within
predetermined limits, the compressor may be operated with one
of two types of regulation. The type of regulation used depends
upon the application. (See page 9 for a description of the
regulation types).

Loadless starting is accomplished by the action of the centri
fugal unloader operating a pilot valve which opens a line from the
compressor second-stage. inlet manifold to atmosphere. (See
page 12 for description of Starting Unloading).

'\
./

SECTION II
INSTALLATION AND START-UP RECOMMENDATIONS

Step 1.

Unload the compressor from delivering vehicle - the pur
chaser must arrange for adequate lifting equipment at the job
site.

IMPORTANT ;\lOTE: The purchaser assumes title to the
compressor equipment at the manufacturers shipping dock.
Immediately upon receipt of the equipment, it should be in
spected for any damage that may have occurred during ship
ment. If damage is present, demand an inspection immediately
by an inspector from the carrier. Ask him how to file a claim for
damages.
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Step 2.

Check compressor nameplate to be sure the unit is the model
and size ordered. Do this before uncrating. Check Receiver
Nameplate to be sure the tank is adequate for pressure at which
you intend to operate.

Step 3.

Check motor nameplate to be sure motor is suitable for your
electrical conditions (Volts-Phase-Hertz).

IMPORTANT NOTE: Do Not Use Triple Voltage 3 Phase Motor
For 200-208 Voltage 3 Phase Application. Must Use 200 Volt
Motor Only.



Step 4.
LOCATION & FOUNDATION

NOTE: Ideal ambient temperature is (700F) (21 0C).

In cold climates, it is desirable to install the compressor within
a heated building. Choose a clean, relatively cool location, and
provide ample space around the unit for cooling and general
accessibility. Place the beltwheel side toward the wall, leaving at
least 15" (380mm) for air circulation to the beltwheel fan. The
location should also be near a source of water and a drain line to
simplify piping connections if a water-cooled aftercooler is to be
used. (Note: If a detached receiver is to be used, consider placing
the receiver outdoors to provide more effective heat dissipation,
keeping in mind that condensed water in the receiver may
freeze).

Provide adequate fresh air and exhaust ventilation from area in
which the compressor is located. Provide 1,000 cu. ft. fresh air per
minute per 5 horsepower. Ventilation by gravity or mechanical
means is approved.

INLET PIPING

If the air in the vicinity of the compressor is unduly dirty or
contains corrosive fumes, we recommend piping the air filter/
silencer to a source of cleaner air or use an optional heavy duty
filter. If it is found necessary to install inlet piping, make the line
as short and direct as possible and as large, or larger than the
diameter of the inlet connection at the compressor. The inlet
pi ping must increase in diameter for every 50'. (15.25m) of length.
If the total length is between 50' (15.25m) and 100' (30.5m),
increase the pipe diameter at the mid-point in the length, Le., if
the total length is 80' (24.4m), increase the pipe diameter at the
40' (12.2m) point. Attach the air cleaner to the end of the inlet air
line, and if the inlet is piped outdoors, it should be hooded to
prevent the entrance of rain or snow. See Figure 2-1. Fine
airborne dust, such as cement and rock dust, require special
filtration equipment not furnished as standard equipment on this
compressor. Such filtration equipment is available from your
local Ingersoll-Rand Distributor.

AIR INLET
FILTER/SILENCER

Figure 2-1. Inlet piping arrangement.

A well ventilated location should be selected for this machine
when operating in very damp climates or under conditions of
high humidity. These atmospheric conditions are conducive to'
the formation of water in the crankcase, and if adequate opera
tion and ventilation are not provided, rusting, oil sludging and
rapid wear of running parts will result. This is particularly true
when operating on very intermittent duty applications.

The unit may be bolted to any substantial, relatively level floor
or base. If such a surface is not available, an adequate base must
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be constructed. Should a concrete base be necessary, make
certain the foundation bolts are positioned correctly to accept
the receiver feet, and that these bolts project at least 1" (25.4 mm)
above the surface of the foundation.

The unit must be levelled and bolted in a manner which avoids
pre-stressing the receiver in order to prevent vibration and insure
proper operation. The following technique is recommended for
anchoring this unit:

A. Tighten evenly, and to a moderate torque, the nuts of any
three of the four receiver feet. Check the unit for level. If the
unit is not level, insert metal shims, as shown in Figure 2-2,
under one ortwo of the feet to obtain level, and retighten the
nuts.

B. Note the distance the unanchored foot is elevated above the
base and insert a metal shim of equal thickness under this
foot to provide firm support. Shims must be at minimum the
same dimension as bottom of foot.

C. After all shims are inserted and the unit is level, pull up the
nuts on all receiver feet to a moderate (not excessively tight)
torque.

D. Check for receiver stress by loosing nuts (one at a time), and
note any upward movement of the mounting foot. Any
noticeable movement indicates that step B must be re
peated.

USE ONLY NON·SHRINKING
GROUT AN 0 PACK WELL.

(GROUT LEVEL NOT TO BE
\ ,ABOVE BOTTOM OF FOOT.

RECEiVrn-l

\
-

SHIM ----'

Figure 2-2. Methods of Leveling Unit.

Severe vibration will result when nuts are pulled down tightly
and feet are not level. This can lead towelds cracking or fatigue
failure of receiver. This is a very important part of installation.

THE COM PR ESSOR SHOULD NEVER BE OPERATED WH ILE
MOUNTED TO THE SHIPPING CRATE SKID.

Step. 5
ELECTRICAL _
(See Electrical Diagrams On Page 20).

To avoid invalidating your fire insurance, it is advisable to have
the electrical work done by a licensed electrician who is familiar
with the regulations of the National Electrical 'Code and the
requirements of the local code.

Sizes of copper wire to use for distances
up to 50 feet (15.3 m) from the feeder-50 Hertz.

MOTOR
THREE PHASE

HORSEPOWER 200V 230Y 460Y 575Y
AWG-(75'C) AWG-(75"C) AWG-(75"C) AWG-(75OC)

10 8 8 12 14
15 4 6 10 10
20 3 4 8 10
25 1 2 6 8
30 0 1 6 8
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Sizes of copper wire to use for distances
up to 50 feet (15.3 m) from the feeder-50 Hertz.

MOTOR THREE PHASE

HORSEPOWER 200V 230V 480V 575V
AWG-(75'C) AWG-(75'C) AWG-(75'C) AWG-(75'C)

10 4 6 10 10
15 3 4 8 10
20 1 2 6 8
25 0 1 6 8
30 0 0 4 6

The wire sizes recommended in the above table are suitable for
the compressor unit. If other electrical equipment is connected to
the same circuit, the total electrical load must be considered in
selecting the proper wire sizes. A burned out motor due to low
voltage may result unless it is properly protected.

Before wiring the compressor to the power supply, the elec
trical rating of the motor, as shown on the motor nameplate, must
be checked against the electrical supply. If they are not the same,
do not connect the motor.

It is important that the wire used be the proper size and all
connections secured mechanically and electrically. The size of
the wire shown in the table above is a safe guide.

If the distance is more than 100 feet (30.5 m), larger wire will
probably be necessary and your electrical contractor or local
electric company should be consulted for recommendations.
The use of too small wire results in sluggish operation, un
necessary tripping of the overload relays or blown fuses.

FUSES

Fuse failure usually results from the use offuses of insufficient
capacity. If fuses are the correct size and still fail, check for
conditions that cause local heating, such as bent, weak or
corroded fuse clips. Refer to the table below for recom
mendations on the proper fuse size to be used. Also refer to the
regulations of the National Electrical Code and requirements of
the local code.

DUAL ELEMENT FUSE SIZE-60 HERTZ
UL CLASS RK-5 600V

VOLTAGE

MOTOR

HORSEPOWER
THREE PHASE '.

200 230 460 575

10 50 45 25 17.5
15 80 70 35 25
20 100 90 45 35
25 125 110 60 45
30 150 125 70 50

DUAL ELEMENT FUSE SIZE-50 HERTZ
UL CLASS RK-5 600V

VOLTAGE

MOTOR

HORSEPOWER
THREE PHASE

190 220 380 440

10 80 70 35 25
15 100 90 45 35
20 125 100 50 45
25 150 125 70 50
30 175 150 90 70

MAGNETIC STARTER
(See Electrical Diagrams On Page 20).

This compressor must be equipped with a magnetic starter.
Note-that the Pressure Switch, the Oil Level Switch and the

I
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On-Off Switch are wired to the operating coil of the magnetic
starter and serves to interrupt current flow to the motor.

All starters must include thermal overload protection to
prevent possible motor damage from overloading. These starters
are furnished with the manufacturer's instructions for installa
tion. Ingersoll-Rand cannot accept responsibility for damages
arising from failure to provide adequate motor protection.

Duplex Models may be equipped with alternating control
circuits for equalizing operation of both compressors.

Step 6.
COMPRESSOR STARTUP _

Do not connect the compressor piping to your system at this
time.

(A) Fill the crankcase to the proper level with the correct grade
of lubricating oil. Use only petroleum based oil forthe initial
start-up. (See Page 11 for Lubrication Specifications.)
Tighten the oil plug. HAND TIGHTEN ONLY.

(B) Check compressor rotation by flicking "Start-Stop" switch.
Rotation is shown by arrow on belt guard back. If rotation is
incorrect, interchange two of the three leads on the three
phase motors.

(C) Prime the condensate trap if supplied on your compressor.
(See Page 18 for Priming instructions.) A floor drain should
be provided in a nearby location for condensate drainage. A
floor drain is desirable whether the compressor is equipped
with an automatic condensate trap or not. All compressors
will have water condensate in the air receiver.

Your compressor should now be ready for the initial startup
and checks. Close the service valve and start the compressor.

Step 7.
PRESSURE REGULATION

Allow the air receiver to build up to pressure for which you
ordered the machine. At this pressure, the pressure switch
should cause the unit to stop. Open the service valve and/or drain
valve to let pressure in the receiver drop. Note-the pressure at
which the compressor, starts/reloads. If the unit does not Start
and Stop/Load and Unload at the correct pressure, you may need
to adjust, the Pressure Switch/Auxiliary Valve. (See section III,
Regulation, if adjustments are necessary).

Run the compressor for about 10 minutes by bleeding air from
the receiver to let the unit warm up and observe for excess
vibration or any unusual noise. While the compressor is running,
pull ring on all safety valves to be sure they relieve and reseat
properly. Do this several times. Retorque all head bolts to 75 Ft.
Lbs. (101 Nm.). .

IF YOUR COMPRESSOR DOES NOT OPERATE PROPERLY,
SHUT-DOWN IMMEDIATELY, AND \CALL '.YOUR ,LOCAL
INGERSOLL-RAND DISTRIBUTOR.



Step 8.
LOW OIL LEVEL SWITCH

A float activated switch is installed to protect your compressor
against damage due to insufficient oil level. The switch operates
on a fail-safe principle and is mechanically actuated for sealed,
friction-less operation. Low oil level in the frames causes the
switch contacts to open, thus shutting the unit down until the
proper oil level has been restored.

pipe and fittings must be certified safe for the pressures involved.
Pipe thread sealant is to be used on all threads, and all joints are
to be made up tightly, since small leaks in the discharge system
are the largest single cause of high operating costs. If your
compressor runs more than you believe it should, the most likely
cause is a leaky pipe line. Leaks are easily located by squirting
soap and water solution around the joints and watching for
bubbles.

When a baseplate mounted unit or a bare compressor is
supplied, it is very important to observe the following points
when installing the piping between the compressor and the
receiver.

.&WARNING

This machine contains high pressure air.
Can cause injury or death from flying parts.

If an aftercooler, check valve, block valve, or
any other restriction is added to the
compressor discharge, an ASME approved
safety valve must be installed between
the compressor discharge and the restriction.

The Low Oil Level Switch is a single pole, double throw snap
switch, available with a NEMA 1enclosure. (An optional NEMA 7
enclosure is available). (See Wiring Diagram on Page 24 for
connection of the Low Oil Level Switch.)

NEMA 1 ENCLOSURE: This switch has a maximum rating of 5
amps at 125,250 or480 volt operation and uses a 'Ya" nominal size
flexible steel conduit, of a length as required, overtheswitch lead
wires. The switch is not acceptable for greater than 480 volts.

1. If possible, run the piping down from the compressor
discharge to permit the condensate to drain into the re
ceiver. If this is not possible, Install a "drain leg" as shown in
Figure 2-3. The drain leg should project down from the
compressor discharge and be at least 10" (254 mm) long.

2. Put a drain valve at the end of this pipe and drain at least
weekly, or as often as necessary.

COMPRESSOR 01 SCMARGE
SAFETY VALVE

I INLET
UNLOAOER

TO
AUXILIARY
VALVE

/. PRESSURE
SWITCH

I

SHUT-OFF
/" VALVE

t",: :i-:_·.·.~'J
WATER COOLEO
AFTERCOOLER

(IF USED)

AIR RECEIVER
SAFETY VALVE

PRESSURE \
GAUGE_

/6
AIR
RECEIVER
OUTlET

Hazardous voltage.

Connecting pressure switch or low 011
level switch directly to motor can cause
severe InJury or death.

Always insure the pressure switch or low oil
level switch is connected thru the control
circuit of a magnetic starter.

.&WARNING

(Optional) NEMA 7 ENCLOSURE: This switch has a maximum
rating of 4 amps at 250 volt operation and is equipped with a 'h"
NPT non-removable fitling.

Proper protection against low oil levels depends on proper
adjustment of the low oil level switch.

Figure 2-3. Typical piping arrangement for compressor and
detached receiver.

During the initial run, stop unit and drain one quart of oil from
.crankcase into clean can, and listen for switch to click or check
with continuity tester.

This is a "float" type switch which sometimes gets cocked in
shipping. If cocked or stuck, open disconnect switch, drain
remaining oil, remove crankcase cover and then free the float.
Reassemble and then reuse the same oil.

The length of the tube line connei:tig the auxiliary valve will
have a bearing on the operation of the regulation system. For
lengths up to 12feet (3.6 m), use 5/16 O.D. copper tubing that has
been certified safe for the pressu res involved. For lengths over 12
feet (3.6 m), use the next larger size copper tubing that is certified
safe for pressures involved, or contact your nearest I-R dis
tributor.

NOTE: If float is cocked in the low position, compressor cannot
start.

Step 9
DISCHARGE PIPING _

The following general instructions cover only the installation
of discharge piping and placement of safety valves, pressure
switch, pressure gauge, auxiliary valve, drain valves, shut-off
valves, etc. in systems using a detached receiver. See Figure 2-3.
Discharge piping should be the same size as the compressor
discharge connection or the receiver discharge connection. All

Step 10.
COMPLETE WARRANTY REGISTRATION _

Completion of the registration form indicates satisfactory
installation and performance of start-up operations. If any
defects are apparent in the equipment; contact the nearest I-R
Distributor or Ingersoll-Rand District office. The I-R service
literature included with the unit has instructions for minor
adjustments. Minor adjustments are.not considered warranty.
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SECTION 111 _
REGULATION

TYPES OF REGULATION
(See Wiring Diagrams on Page 20).

The Model 7100 and 3000 Package Compressors are supplied
with Dual Control Regulation, and the Model71 00 and 3000 Bare
Compressors are supplied with Constant Speed Control Re
gulation.

Dual Control is accomplished by a combination of Auto-Start
And-Stop Control Regulation which consists of a pressure switch
that makes or breaks the electrical contacts to the motor at a
predetermined pressure setting, and Constant Speed Control
Regulation which unloads the compressor at a predetermined
pressure setting while the motor continues to run.

AUTOMATIC START AND STOP CONTROL

This type of regulation is used when the demand for air is small
or intermittent, but where pressure must be continuously main
tained.

Automatic Start and Stop Control is obtained by means of a
pressure switch which makes or breaks an electrical circuit,
starting and stopping the driving motor, thereby maintaining the
air receiver pressure within definite limits. The pressure switch is
piped to the receiver and is actuated by changes in air receiver
pressure.

Automatic Start and Stop should only be used when motor
starts no more than 6-8 times per hour.

CONSTANT SPEED CONTROL _

This type of regulation is used when the demand for air is
practically constant at the capacity of the compressor.

Constant Speed Control is obtained by means of an auxiliary
valve that controls the operation of the Inlet Unloaders, thereby
loading and unloading the compressor in accordance with air
receiver pressure. This action maintains receiver pressure within

. definite limits while the compressor continues to op.erate.

The auxiliary valve is piped directly to the receiver (See Figure
3-4).

When receiver pressure reaches the pre-set unload pressure
the auxiliary valve actuates and compressed air from the receiver
activates the inlet unloader piston. This compressed air forces'
the unloader piston against the intake air· seat in the unloader
which blocks the flow of intake air, through the filter/silencer.
When receiver pressure falls to the pre-set load pressure, the
auxiliary valve closes, shutting off pressure to the unloader. With
receiver pressure removed from the unloader, vacuum within the
inlet port retracts the piston. The air inlet opens and the
compressor reloads.

DUAL CONTROL

Dual Control is accomplished by adjusting the lockout knob on
the top of the auxiliary valve. See Figure 3-3. For constant speed
operation, turn the knob counterclockwise until fully open. This
adjustment will allow the valve to function. Turning the knob
clockwise locks-out operation of the auxiliary valve. Note-the
pressure gauge reading at which the compressor cuts-out and
re-establish this point if necessary.

For proper dual control operation, the cut-out setting of the
pressure switch must be at least 5 PSIG (.35 kg/cm2) greater than
the cut-out pressure of the auxiliary valve.
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INLET
UNLOADERS

\
AUXI L1ARY

VALVE

Figure 3-1 Typical Dual Control arrangement.

PRESSURE SWITCH ADJUSTMENT

The pressure switch has a Range Adjustment and a Differential
Adjustment. See Figure 3-2. The Cut-out (Compressor Shut
down) is the pressure at which the switch contacts open, and the
Cut-in (Compressor Restart) is the pressure at which the switch
contacts close.

The cut-out point may be increased by screwing the range
adjustment clockwise. Screwing the range adjustment counter
clockwise decreases the cut-out point. Note the pressure gauge
reading at which the compressor cuts-in and out and re-establish
pressure setting if necessary.

The differential pressure may be increased by screwing the
differential adjustment clockwise. Backing off the differential
adjustment will narrow the span. It is advisable to have as wide a
differential as possible to avoid frequent starting and stopping of
the compressor. Note the pressure gauge reading at which the
compressors cuts-out and re-establish this point if necessary.

There is interaction between these two adjustments, Le., if the
cut-out is increased, the differential will also increase, or if the
differential is narrowed, the cut-out will be reduced, etc. These
factors must be considered when adjusting the switch and
compensate for accordingly.

RAMGE ADJUSTMENT

DIFFERENTIAL ADJUSTMENT

Figure 3-2. Typical pressure switch cut-In and cut-out ad
Justment.



AUXILIARY VALVE ADJUSTMENT _

The auxiliary valve is mounted on the bare compressor. The
valve has a cut-out and a differential adjustment. The cut-out
point is the pressure at which the valve will open allowing the
compressor to unload, the cut-in point is the pressure at which
the valve will close allowing the compressor to reload, and the
differential is the span between the cut-out and the cut-in points.

.Hl

LOCKOUT KNOI~
RANCE AOJUST"ENT SCA[w~

RANCE LOCIUlUT - _

OIFFUENTlAL NuT

OIFFUlNTlAL LOCKNUT - .........

Figure 3-3. Typical Auxiliary Valve adjustments.

The differential pressure is preset at approximately 15% of the
cut-out pressure and should not be re-adjusted unless absolutely
necessary. Small differentials, 5 PSIG or less, tends to produce
internal chattering and should be avoided.

To adjust the differential pressure, (See Figure 3-3), loosen the
differential locknut and turn the differential nut clockwise for
greater differential and counterclockwise for less differential.
While adjusting the differential nut, the range locknut should be
loosened and the range adj.ustment screw must be held from
turning to avoid changing the cut-out pressure. Retighten the
differential locknut and the range locknut after adjusting the
differential pressure.

INTERMITTENT DUTY FORMULA

Model 7100 operating above 200 psig (14 kg/sq. cm) are to be
operated according to the "Intermittent Duty Formula."

INTERMITTENT DUTY FORMULA
Pump-up time should not ordinarily exceed thirty
(30) minutes or be less than ten (10) minutes. Shut
down periods between cycles of operation sh uld
be at least equal to the pump-up time. Note: When
the compressor Is regulated by constant speed
control, the shut-down period is the time the
compressor is operating unloaded.

To adjust the cut-out pressure, (See Figure 3-3,) loosen the
range locknut and turn the range adjustment screw clockwise for
higher pressure and counterclockwise for lower pressure. Re
tighten the range locknut after adjusting the cut~out pressure.

The differential pressure will vary with the change in cut-out
pressure.

A pump-up time limit with the following cool-down period is
recommended to protect the valves and heads against stabil
ized high operating temperatures. which could rapidly build up
carbon in these areas.

All inquiries for high-pressure compressor application where
the "use" cycle differs from the "Intermittent Duty Formula"
should be referred to the nearest Ingersoll-Rand branch office.

TO CYLINDER
THRU INLET VALVES

UNLOADER PISTON

Figure 3-4. Auxiliary Valve and Inlet Unloader.
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AIR INLETAUXILIARY VALVE

SEALING WASHER

RECEIVER PRESSURE
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__________ SECTION IV _

OPERATION

OPERATING CHECKS

Satisfactory operation of any piece of mechanical equipment
depends, to a large degree, upon adherence to a preventive
maintenance schedule.

encountered the viscosity index of the oil should be con
sidered. Always refer your specific operating conditions to your
industrial lubricant supplier for recommendations.

To obtain optimum performance at minimum cost, observe the
"Maintenance" guide on page 15.

MOTOR LUBRICATION & CARE _

COMPRESSOR LUBRICATION _
Depending upon the type of electric motor driving your u,nit,

the following lubricating schedule should be observed.

Check the oil level in the bare com- ADDlsAFEr
pressor before each use by removing the ~
oil filler plug and wiping clean. Place the LOW

oil gauge with the writing up in~o the
filler hole until the threads touch (DO MODEL 7100
NOT ENGAGE THE THREADS.) Re- t--AD-D-1SA-F-Er---~
move the gauge and read the oil level. If ~
oil level drops below the safe point, add LOW ULL ,

oil to bring level back to the FULL mark.
Do not over fill. Replace oil plug HAND MODEL 3000
TIGHTEN ONLY.

BALL BEARING MOTORS WITH GREASE FITTINGS -Ball
bearing motors that have grease fittings and plugs near the
bearings are to be repacked with grease once a year. Use a very
good grade of ball bearing greas~.

BALL BEARING MOTORS PRELUBRICATED FOR LIFE 
These motors have no grease fitting or plugs near the bearing
and do not require lubrication.

Several major points contributing to proper motor opera
tion and care are given in the following paragraphs. For more
detailed instructions, refer to the manufacturers' specific re
commendations.

FRAME OIL CHANGE

Oil changes should be made every 500 hours of Operation or
every 90 days, whichever occurs first. Important: For maximum
removal of impurities, drain only when frame oil is hot. After the
operator has observed the condition of the oil from a number of
changes, the length of time between changes may be extended if
so warranted. Frame oil capacity for Model 7100 is 2'h quarts
(2.37 liters), and the Model 3000 is 4'h quarts (4.25 liters).

It is also a good practice to monthly blow off the motor wind
ings with a jet of air to prevent an accumulation of dirt. An
occasional revarnishing of the windings will greatly prolong the
life of the motor.

If the motor is located in an atmosphere where it is exposed to
appreciable quantities of water, oil, dirt or fumes, it must be
specially constructed.

~WARNING

Flushing compressor frame with
gasoline, kerosene or flammable
fluid. '
Can cause severe Injury ordeaih.

Use a regular flushing oil to flush
out compressor frame.

LUBRICATING OIL RECOMMENDATIONS __

Ingersoll-Rand recommends the use of XL-T30 lubricating oil
after a 200 hour break-in on petroleum based oil. The petroleum
lubricating oil should be a non-detergent, containing only rust,
oxidation, and anti-foaming inhibitors with either a naphthenic or
paraffinic base.

AIR INLET FILTERISILENCER

It is very important that the air inlet filter/silencer be kept clean
at all times. A dirty inlet filter reduces the capacity of the
compressor.

LhWARNING

Cleaning air Inlet filter with gasoline,
kerosene or flammable fluid.
Can cause an explosion or fire which can
result In severe Injury or death.

Use warm soapy water for cleaning air
inlet filter.

Temp. Range

Viscosity at 100DF
(37.8DC)

The viscosities given in the table are intended as a general
guide only. Heavy-duty operating conditions require heavier
viscositie~, and where borderline temperature conditions are Figure 4-1. Air Inlet Fllter/ Silencer

The filtering element should be taken out at least once a month
and cleaned ,by vacuuming or washing in mild detergent and
water. Allow to dry and then reinstall.

32
110
165

150
500
750

SUS Centistokes

400F & Below (4.40C & Below)
400F to 800F (4.40C to 26.70C)
800F to 1250F (26.70to 51.70C)

The viscosity should be selected for the temperature im
mediately surrounding the unit when it is in operation.

OIL VISCOSITY TABLE
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The standard inlet air filter is suitable only for normal industrial
applications. Should the compressor be located in an area where
the atmosphere contains a heavy concentration of dust and dirt,
an air filter utilizing a specially designed, heavy duty (4 micron)
element should be used."

All applications of this nature should be referred to the nearest
Ingersoll-Rand sales office or distributor.

1. Intercooler Safety Valve-The Model 7100 will be supplied
with one 80 PSIG (5.6 kg/cm2) safety valve installed in the
intercooler, and the Model 3000 will be supplied with two 80
PSIG safety valves installed in the intercooler. See Figure
4-2.

2. Receiver Safety Valve-Receiver mounted units will be supplied
with a 200 PSIG (14.1 kg/cm2) safety valve installed in the
receiver. •

STARTING UNLOADING SYSTEM _

&WARNING

This machine contains high pressure air.
Can cause injury or death from flying
parts.

It an aftercooler or any other restriction is
added to the compressor discharge, an
ASME approved safety valve must be
installed between the compressor
discharge and the restriction.

This machine contains high pressure air.
Can cause Injury or death from flying
parts.
It a separate or detached air receiver is
used, a properly rated ASME approved
safety valve must be installed in the
receiver.

&WARNING

Discharge Safety Valve-On models that are supplied with an
aftercooler or tank silencer a 325 PSIG (22.8 kg/cm2) safety
valve is installed between the compressor discharge and the
aftercooler/silencer.

OPERATION OF STARTING UNLOADING SYSTEM - The
purpose of the system is to relieve cylinder pressure when the
compressor stops permitting it to start against a light load;
increasing the life of the driver and belts and also reducing the
possibility of tripping the overload relay. The system operates in
the following manner:

As shown in Figure 4-3, the centrifugal unloader is attached to

3.

This compressor is equipped with an intercooler between the
first-stage and the second-stage. See Figure 4-2. The purpose of
the intercooler is to remove most of the heat of the first-stage
compression from the air before it enters the second-stage, thus
improving efficiency and decreasing the final discharge air
temperature.

The intercooler consists of one or more finned tubes con
necting the discharge of the first-stage to the inlet of the second
stage. The compressed airflows through these tubes and its heat
is transferred to the cooling fins, where the air from the belt wheel
fan passing over the fins dissipates the heat to atmosphere.

Never permit the air flow to these tubes to become obstruCted,
and clean the surfaces of the tubes whenever deposits of oil, dirt
or grease are observed. Use a non-flammable safety solvent for
cleaning purposes. During regular overhaul periods, the tubes
should be removed from their headers and inspected internally. If
the interior of the tubes requires cleaning, cap one end and fill it
with a non-flammable safety solvent to help loosen internal
deposits of oil, dirt and carbon. Always flush the tubes with warm
water and permit them to dry thoroughly before replacing.

INTERCO.OLER _

INTERCOOLER SAFETY VALVES

TUBE CCHolECTION
TO ATMOSPHERE

Figure 4-3. Position of weight and thrust pin when compressor is
stopped.

FRAME

t ENO
/COVER,

AIR PRESSURE IN

Do not remove, change, or make
substitutions for the safety valves. They
should be replaced only by genuine I-R
replacement parts.

Safety Valves are designed to protect against damage from
over pressure. This compressor will be furnished with the
following ASME approved safety valves.

LtWARNING

Figure 4-2. Typical Intercooler Tubes and Safety Valves.

This machine contains high pressure air.
Can cause injury or death from flying
parts.

INTERCOOLER TUBES

SAFETY VALVE _
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the end of the crankshaft, thus when the compressor is in
operation, centrifugal force acts upon the unloader weights and
they swing outward. (See Figure 4-4). When the compressor
stops, these weights retract, (Figure 4-3) permitting the thrust pin
spring to move the plunger and thrust pin outward. The thrust pin
opens the pilot valve and the trapped air pressure escapes from
the cylinder and intercooler through a passage in the frame end
cover (See Figure 4-5), through the unloader tube and to
atmosphere through the inlet filter/silencer.

4. Advance the pilot valve body V. to % turn more and proceed
with step five.

5. Measure the gap between the pilot valve body and the frame
end cover. (See Figure 4-3).

6. Remove the pilot valve body and add enough shims to fill the
gap measured in step five.

7. Screw the pilot valve body back into the frame end cover
until the body is tight on the shims.

8. Reconnect the pilot valve tube and tube fittings.

Figure 4-4. Position of weight and thrust pin when compressor is
operating.

When the compressor starts, centrifugal force. acts upon the
unloader weights and they swing outward. This permits the
plunger and thrust pin to move inward and the pilot valve to close.
The escape path to atmosphere for the cylinder pressure is now
closed and the compressor pumps air in a normal manner.

If the pilot valve tube line is excessively hot, it is a good
indication that the pilot valve is leaking and adjustment is
required.

Figure 4-5. Breather/Unloader By-Pass

---- BREATHER TUBE
(TO ATMOSPHERE THROUGH

INLET FILTER SILENCER)

___-! BREATHER UNLOADER

BY-PASS TUBE

BREATHER/UNLOADER BY-PASS _

OPERATION OF THE BREATHER/UNLOADER BY-PASS: The
breather/unloader by-pass tube lines eliminates air pressure
build-up in the compressor frame by providing a passage for the
air to escape through the inlet unloader (if opened) or (if closed)
through the check valve (See Figure 4-5), therefore, by-passing
the inlet unloader and escaping to atmosphere through the inlet
filter/silencer.

PILOT
VALVE

t
TUBE CONNECTION
TO ATMOSPHERE

PUJNGER

THRUST PIN
SPRING

PILOT VALVE. ADJUSTME~T _ INTERSTAGE PRESSURE CHART (PSIG) _

To adjust the pilot valve, refer to Figure 4-3, and proceed as
follows:

1. Stop the compressor. (Disconnect the electrical supply
main switch to prevent accidental start-up.)

2. Remove the pilot valve tube and the tube fittings.
3. Remove the pilot valve body and all existing shims.
4. Screw the pilot valve body back into the frame end cover

(without any shims) until contact with the thrust pin is felt
Advance the pilot valve body V. to'h turn more.

If contact with the thrust pin cannot be felt, the following steps
may be necessary to locate the contact point.

1. Insert a small instrument (Punch, rod, nail, etc.) into the end
of the pilot valve until it contacts the valve stem.

2. While still inserted in the pilot valve, make a mark on the
instrument even with the outside edge of the pilot valve
body.

3. Keeping the instrument pressed lightly against the valve
stem, screw the pilot valve body into the frame end cover.
When the mark on the instrument starts moving out away
from the edge of the pilot valve body, contact has been made
with the thrust pin.

COMPRESSOR DISCHARGE PRESSURE (PSIG)
MODEL

100 PSIG 150 PSIG 200 PSIG 250 PSIGNUMBER
7.0 kg/cm2 10.5 kg/cm2 14.1 kg/cm2 17.6 kg/cm2

7100 37-40 40-43 44-47 47-50

3000 37-40 39-42 40-43 -----

OIL CONSUMPTION CHECK _

A rule of thumb for determining a "passing grade" for oil
consumption is to consider consumption at or above 50 horse
power-hours per ounce to be acceptable.

To apply this rule, consider the sizeof machine; say a 5 hp unit
uses 2 ounces of oil every 20 hours of operation. Five (5) hp x 20
hours equals 100 horsepower-hours, divided by 2, equals 50
horsepower-hours per ounce.

Motor Hours of
___H_o_r_se....:p,-o_w_e_r_X_O-,p_e_r_at_io_n__ = Horsepower Hours

Ounces of Oil Used per Ounce

Machines using more than one (1) ounce of oil per 50
horsepower-hours would be classed as not meeting commercial
standards, and further corrective action is recommended.
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__________ SECTION V
TROUBLE GUIDE

TROUBLE CHECK POINT NUMBERS •Oil in discharge air .....•..... '..•••.....•...•................•.•...........•..

Knocks or rattles ..........••.....•...•.•........••••.....••••......•.......•.

Air delivery has dropped off ......•....•......................••.....••••..•.••.

Intercooler safety valve pops .•....................•....•••.....••......•.•...•.

Trips motor overload or draws excessive current ......•......•...••........•..•..• , ••

Water in frame or rusting in cylinders •.................•.•.....•••.........••••••.

Machine won't unload •..•....................•........••.••........•••••...•••

Auxiliary valve chatters, leaks around stem ....................•.....••••.•••.•...••

Excessive starting and stopping (auto start) ......•.•......•.......••••......•••...•

Compressor doesn't unload when stopped ...........••.......................••..•

Compressor runs excessively hot ......•.............•............•.•....•..••..•

Compressor won't come up to speed ......•.........•...............•...........•

Lights flicker when compressor runs .........................•..............•...••

Abnormal piston, ring or cylinder wear .....•••.....•................•.............

1-7-9-11-17-22-23

2-18-19-20-21-23

1-5-17-18-23-26

6-18-19-26

8-13-14-15-16-17-18-20-21-23

11-12

19

19
3-5-6-13

17

4-6-10-18-24

6-14-17

14-15

10-11-22-25

CHECK POINT NUMBERS TROUBLE CAUSE

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.
14.

15.

16.

17. .,'

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Clogged intake filter/silencer(s).

Loose belt wheel or motor pulley or motor with excessive end play in shaft.

Receiver needs draining.

Air to fan wheel blocked off.

Air leaks in piping. (on machine or in outside system)

High pressure discharge valve leaking.

Oil viscosity too low.

Oil viscosity too high.

Oil level too high.

Oil level too low.

Detergent type oil being used. Change to non-detergent type with rust and oxidation inhibitor.

Extremely light duty or located in a damp humid spot.

Change to constant speed control due to steady demand.

Check line voltage, motor terminals for good contact, tight starter connections; proper starter heaters, fuses,

wire size.

Poor power regulation (unbalanced line). Consult with power company.

V-Belts pulled excessively tight.

Leaking or maladjusted centrifugal pilot valve, or defective O-Ring on pilot valve.

Leaking, broken, or loose valves.

Leaking, broken or worn inlet unloader parts. Aux. valve dirty, seats worn.

Worn or scored connecting rod, piston pin or crank pin bearings.

Defective ball bearing on crankshaft or on motor shaft. Loose motor fan. Loose bearing spacer on crankshaft.

Oil control ring broken or not seated in, stuck in groove, rough, scratched, or excessive end gap.

Cylinders or piston rings scratched, worn or scored.

Wrong direction of rotation.

Extremely dusty atmosphere. Need more effective air inlet muffler and cleaner.

Defective safety valve.

High press inlet valve leaking.

Oil seal worn or shaft scored.
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_________SECTION VI
MAINTENANCE

~WARNING ~WARNING

This machine contains high pressure air.
Can cause Injury or death from flying parts.

Always release pressure from compressor
and air receiver before removing caps, plugs,
fittings, covers; etc.

Hazardous voltage.
Can cause severe Injury or death.

Disconnect main power before servicing
compressor.

SERVICE INTERVAL

MAINTENANCE OPERATION Operating Hours/Months - whichever comes first

Frame Oil Level - Check Weekly

Air Inlet Filter - Inspect and Clean Monthly

Inspect Oil for Contamination Monthly

-Change if necessary

Petroleum Lube X X X X X

Frame Oil-Change XL-T30 X X X X X

Inlet Unloader Piston O-Ring

-Lubricate O-Ring with Lubricant capable of 200°F X

Compressor Valves - Inspect, Clean or Replace X

I' Intercooler Clean Exterior Monthly;
Low Oil Level Switch - Check Operation X X X X X

Operate Safety Valves - Manually Monthly

Clean Cylinder Cooling Fins Monthly

Tighten or check all bolts

Check for Unusual Noise and Vibration

Inspect for Air Leaks

Monthly

Daily

Monthly

15



INLET UNLOADER
COVER O-RING

GENERAL

The maintenance section of this book covers only those
operations with which maintenance personnel may not be too
familiar. It is expected that the average mechanic's training and
experience will permit him to perform the more common main
tenance functions without the need for detailed instructions.

AIR VALVE INSPECTION _.
The valve assemblies should be removed from your com-
pressor and new valves installed to the valve plate after every
2000 hours of operation.

1. Refer to the instructions furnished with the valve/gakset kit
to replace the valves.

2. Refer to Figure 6-1. Disconnect and remove the tubing to
the inlet unloader(s). Remove the inlet filter/silencer from
the inlet unloader cover.

3. Loosen and remove the inlet unloader capscrews, then
pull the inlet unloader cover away from the air head, using
care not to damage the inlet cover o-ring.

4. Loosen and remove the capscrews securing the inter
cooler manifold to the air head.

5. Loosen and remove the air head capscrews from the air
head, and remove the air head from the valve assembly. If
the valve assembly and the air head are removed from the
cylinder together, observe the assemply direction of the
valve plate before removing from air head. Make note of
this direction in orderto re-assemble the air head and valve
assembly to the cylinder.

6. Reverse the disassembly procedures to re-assemble the
compressor. (See Torque Valve Table Delow.)

\

INLET UNLOAOER
CAPSCREII

INLET UNLOAOER

C07ER AI R HEAO

'. /'Y,/ CAPSCREII

~.~ ...~~~i

(,~~ \' 9 '." r A1R HEAD

/

~~~~rDER j I •.

PISTON ~." :

, AIR HEAD

INLET FILTER/SILENCER ",- CASKET

Figure 6-1. Valve and air head assembly.

______________ TORQUE VALUE TABLE _

NATIONAL COARSE GRADE 2 GRADES GRADE8

Dia. Pitch

1/4" - 20 48 In. Lb. 5Nm. 72 In. Lb. 8Nm. 108 In. Lb. 12 Nm.
5/16" - 18 961n. Lb. 11 Nm. 144 In. Lb. 16 Nm. 18 Ft. Lb. 24 Nm.
3/8" - 16 15 Ft. Lb. 20 Nm. 23 Ft. Lb. 31 Nm. 31 Ft. Lb. 42 Nm.

7/16" - 14 24 Ft. Lb. 33 Nm. 36 Ft. Lb. 49 Nm. 51 Ft. Lb., 69Nm.
1/2" - 13 37 Ft. Lb. 50Nm. 56 Ft. Lb. 76 Nm. 80 Ft. Lb. 108 Nm.

9/16" - 12 53 Ft. Lb. 72 Nm. 81 Ft. Lb. 110Nm. 116 Ft. Lb. 157 Nm.
5/8" -11 68 Ft. Lb. 92 Nm. 113 Ft. Lb. 153 Nm. 160 Ft. Lb. 217 Nm.
3/4" -10 131 Ft. Lb. 177 Nm. 203 Ft. Lb. 275 Nm. 286 Ft. Lb. 388 Nm.

7/16" - 20 Inlet Unloader Piston Lock Nut - Torque to 90-100 In. Lb. (10.7 Nm.)

We recommend the use of a torque wrench on all bolts, capscrews, and nuts using the values in the following table. The values given are for
threads lubricated with oil or grease. To determine the grade of bolt or capscrew being tightened, use the following information. Grade 2: No
markings or vendor indentification on the head. Grade 5: Letter "S" or 3 lines and/or vendor identification on the head. Grade 8: Letter "V" or 6
lines and/or vendor identification on the head.
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BELT INSTALLATION AND ADJUSTMENT __

When installing new belts, do not pry the belts over the pulley
grooves. The proper method of removing and installing new belts
is to loosen the anchor screws and the belt tightener screw,
Figure 6-2, and push the motor toward the compressor. Use the
tightener screw to adjust belt tension on new belts.

BELT
TIGHTENING
SCREW

ANCHOR
SCREWS (II'

Figure 6-2. Belt Adjustments.

A. Measure the belt span (t) as shown in Figure 6-4.

B. At the center of the span (t), apply a force (perpendicular to
the span, by attaching a spring scale to the two outside belts.
The force applied to the spring scale should be sufficient to
deflect the belts 1/64" (.396 mm) for every inch of span length
(t). For example: The deflection of 100" (2540 mm) span would
be 100/64" or 19/16" (39.6 mm), thus,the force applied to the
spring scale should deflect the belts to 19/16" (39.6 mm).

1----·(1)BELT SPAN---.J

Figure 6-4. Spring Scale Method.

C. When the belts are deflected the necessary distance, compare
the spring scale reading (in Ibs. force) with the value given in
the following table.

STANDARD BELT TENSION

If the reading is between the value for normal tension and 150%
normal tension, the belt tension should be satisfactory. A reading
below the value for normal tension indicates the belt slack should
be reduced, and conversely, a reading exceeding the value for
150% normal tension indicates the belt slack should be in
creased. Experience has shown that a new drive can be tightened
initially to two times normal tension to allow for any drop in
tension during run in.

L
i

It is important that the belts be properly adjusted. A belt that is
too loose will slip and cause heating and wear, and.a belt that is
too tight may overload the bearings. A quick check to determine
if belt adjustment is proper may be made by observing the slack
side of the belt for a slight bow when the unit is in operation. See
Figure 6-3. If a slight bow is evident, belts are usually adjusted
satisfactorily. However, the recommended method of checking
belt tension is by the more accurate spring scale measurement.
method that follows:

Figure 6-3. Visual Method.
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Belt
Type

B
C

Normal
Tension

2¥. Ibs. (1.25 kg)
5'h Ibs. (2.5 kg)

150% Normal
Tension

4 Ibs. (1.81 kg)
8Y. Ibs. (3.74 kg)



_________ SECTION VII
OPTIONAL EQUIPMENT AND ACCESSORIES

AIR-COOLED AFTERCOOLER

WATER INLET
1/2" IIPT

AIR OUTLET
I-I"" IIPT

AIR IIILET
1-1/~" IIPT

WATER OUTlET
1/2" lin

t
--.ar-----Q[D--.

t

The purpose of an aftercooler is to reduce the discharge
temperature of the compressed air and to facilitate removal of
water vapor.

The cooler consists of finned tubing through which com
pressed air passes on its way to the air receiver. Cooling air
drawn over these tubes by the fan-type flywheel cools the
compressed air and condenses moisture. This moisture passes
on to the receiver and is drained either manually or by an
automatic drain trap.

Figure 7-1. Typical Air-Cooled Aftercooler (Disassembled).

Figure 7-2. Typical water-cooled aftercooler.

This valve is always used in conjunction with a manually
operated valve for regulating the rate of water flow. The water
flow should be adjusted to allow a maximum discharge water
temperature of 1200F.

If an automatic water valve is not used, merely install a hand
operated valve in the water inlet line.

SERVICING - The water-cooled aftercooler is designed as an
efficient but economical throwaway type cooler which may be
cleaned if desired.

To maintain this cooler, peridically blow compressor air thru
each individual tube until they are clean and free of any foreign
obstructions.

To clean the water side of the cooler, use a hot water and cleaner
solution or a non-flammable chemical flush. Back flush several
times until all foreign matters has been dispelled. If calcium build
up or other foreign matter is still evident, disposing of the cooler
and purchase of a new one is recommended.

SERVICING - The air-cooled aftercooler will require very little
maintenance. The tubes should be blown clean with compressed
air monthly.

WATER-COOLED AFTERCOOLER _

The model S-6 water-cooled aftercooler may be furnished with
your compressor if requested. The air and water inlet and outlet
locations are shown in Figure 7-2.

The cooler consists of multi tubes, supported in a shell by
internal baffles and headers on each end. The tubes, shell,
baffles, and headers are all made of copper and brazed together.
The internal baffles divert the water flow for better heat transfer.

Mount the aftercooler as close to the air receiver as possible,
using pipe of the same diameter as the compressor discharge
port, if the total length is less than 10 feet (3.04 m). If the total
length is more than 10 feet (3.04 m), use the next larger diameter
size pipe. The aftercooler must be adequately supported.

Air piping from the compressor discharge to the aftercooler
should be sloped in such a manner to prevent condensate from
draining into the compressor, but if overhead piping is used, a
drain leg, to trap condensed moisture, should be mounted next to
the compressor. (See Figure 2-3.)

An automatic water shut-off valve is available as optional
equipment for controlling the flow of water through the after
cooler in synchronization with the operation of the compressor.
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AUTOMATIC WATER VALVE

The automatic water valve is furnished only when specified,
and it is to be installed in the water inlet line ahead of the
aftercooler. Always install a hand valve in the line to control the
rate of water flowing through the aftercooler.

Figure 7-3. Automatic Water Shutoff Valve.

The automatic water valve stops the flow of water through the
water-cooler aftercooler when the compressor stops or operates

j



unloaded. The operation of the water valve is controlled by air
pressure form the compressor intercooler.

When the compressor starts or loads, intercooler air pressure
against diaphragm "B" (See Figure 7-3) overcomes the pressure
of spring "D". Valve "C" now opens, permitting water to flow
through the water valve and the aftercooler. When the com
pressor stops or unloads, the pressure is removed from the
intercooler. Valve "C" now closes, shutting off the water flow.

AUTOMATIC DRAIN TRAP _

When specified on the purchase order, units are provided with
an automatic condensate drain trap. The purpose of the drain
trap is to expel the condensate from the receiver and/or the
aftercooler.

receiver, condensate is forced into the trap and out the trap
outlet. However, if the trap is not properly primed, the inverted
bucked remains in its down position. This causes the valve to
remain open, allowing air pressure leakage to atmosphere.

Where there is little or not condensate present in the air
receiver, the trap will continue to expel a small amount of air
pressure each time the inverted bucket loses buoyancy. The
amount of air pressure lost by the cycling of the inverted bucket is
negligible; however, it may present the appearance of a faulty
automatic condensate drain trap if this cycling is not properly
understood. It is very important to understand that this small
amount of intermittent air leakage is perfectly normal and should
not give cause for alarm. However, if air leakage occurs On a
continuous basis, it could be an indication the trap has lost its
prime or that the trap may be faulty.

PRIMING
LOCATION
(PIPE PLUG)

MANUAL
~~ES~?fiA~__ SHUT·OFF

VALVE

ThIs machine contains high pressure air.
Can cause Injury or death from flying parts.

AUTO
DRAIN -:--~---1
TRAP

SERVICE
VALVE

Never operate the compressor above the
maximum working pressure of the air re
ceiver.

THE AIR RECEIVER IS MANUFACTURED TO MEET THE
REQUIREMENTS OF THE ASME BOILER AND PRESSURE
VESSEL CODE.

Figure 7-5. Auto Drain Trap priming location.

Air receivers must meet the safety requirement of the state in
which they are used.

AIR RECEIVER

&.WARNING

If the air system into which the compressor discharges does
not have sufficient volume, the compressor will cycle too fre
quently. In this case, an air receiver must be used to provide
enough volume to operate the regulation system of the com
pressor.

TO PREVENT REPRIMING TRAP, CLOSE MANUAL SHUT
OFF VALVE ON TRAP BEFORE COMPLETE AIR LOSS OF
RECEIVER.
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Always release pressure from compressor
and air receiver before removing caps, plugs.
fittings, covers, priming condensate trap: etc.

Figure 7-4. Inverted-Bucket, Automatic Condensate Drain Trap.

....,,, ........'\.....

TO PRIME CONDENSATE TRAP: (See Figure 7-5). Close
manual shut-off valve installed in bottom side of pipe tee. Remove
pipe plug installed in top of pipe tee, and pour water into top
opening of pipe tee until trap and pipe tee are filled with water.
Open manual shut-off valve releasing water in pipe tee into air
receiver. Re-install pipe plug using pipe thread lubricant and
tighten to prevent air leak.

When the inverted-bucket-style. automatic condensate drain
trap is properly primed, and as pressure is built up in the air

OUT-
LET

This machine contains high pressure air.
Can cause Injury or death from flying parts.

&.WARNING

I
r
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_________________ TYPICAL WIRING DIAGRAM _

TO
POW£Il
~l'

'll L2 L3'
DEFINITE PURPOSE MOTOR STARTER

.....+--------i~ MOTOR

~

THREE PHASE MOTOR

NOTES:
1. L1, L2, L3, -INDICATES POWER SUPPLY LINE TERMINALS.
2. n, T2, T3, -INDICATES LOAD TERMINALS.
3. M -INDICATES MAGNETIC STARTER COIL.
4. CIRCUIT SHOWN IN NORMAL POSITION DE-ENERGIZED

AND WITH COMPRESSOR CRANKCASE EMPTY OF OIL.
5. ALL WIRING TO BE IN ACCORDANCE WITH NATIONAL

ELECTRIC CODE. CHECK FOR ADDITIONAL LOCAL AND
STATE REGULATIONS AND CODES.

6. PRESSURE SWITCH NOT SUPPLIED ON CONSTANT
SPEED CONTROL MODEL.

:::....;:
'-------<>~~ IA

- "~CTOR PWYCH \ LLOW 0.: LIVlEl PWYCH 10l"T10MALl

_IWITCH~

_________________ TYPICAL WIRING DIAGRAM _

STANDARD NEMA MOTOR STARTER

THREE PHASE MOTOR

NOTES:
1. L1, L2, L3, -INDICATES POWER SUPPLY LINE TERMINALS.
2. n, T2, T3, -INDICATES LOAD TERMINALS.
3. M -INDICATES MAGNETIC STARTER COIL.
4. CIRCUIT SHOWN IN NORMAL POSITION DE-ENERGIZED

AND WITH COMPRESSOR CRANKCASE EMPTY OF OIL.
5. ALL WIRING TO BE IN ACCORDANCE WITH NATIONAL

ELECTRIC CODE. CHECK FOR ADDITIONAL LOCAL AND
STATE·REGULATIONS AND CODES.

6. PRESSURE SWITCH NOT SUPPLIED ON CONSTANT
SPEED CONTROL MODEL.
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n
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THE USE OF REPAIR PARTS OTHER THAN THOSE INCLUDED WITHIN THE INGERSOLL-RAND COMPANY APPROVED PARTS LIST MAY CREATE UNSAFE
CONDITIONS OR MECHANICAL FAILURES OVER WHICH THE INGERSOLL·RAND COMPANY HAS NO CONTROl. THEREFORE,INGERSOLL·RAND COMPANY
CAN BEAR NO RESPONSIBILITY FOR EQUIPMENT IN WHICH NON·APPROVED REPAIR PARTS ARE INSTALLED.

The manufacturer reserves the right to make changes or add improvements without notice and without incurring any obligation to make
such changes or add such improvements to products sold previously.

GLOSSARY
GROUP ASSEMBLY PARTS LIST
Parts are listed in disassembly sequence, where applicable. The
relationship of an article to its next higher assembly is indicated
by indenture. For example, in the description column;

Assemblies and Detail Parts
· Attaching Parts for Assemblies and Detail Parts
· . Subassemblies
· . Attaching Parts of Subassemblies
· .. Detail Parts for Subassemblies, etc.

ITEM COLUMN
The item number is the number assigned to the part in the listing.
This item number identifies the part on the associated illustra
tion.

PART NUMBER COLUMN
All numbers shown are Ingersoll-Rand part numbers which must
be specified when ordering replacement parts. The letters NSS
indicates that the part is "Not Sold Separately" with certain
models. The letter NA indicates that the part is "Not Applicable" to
certain models.

DESCRIPTION COLUMN
The description column contains the standard item name with
modifiers. The relationship of an article to its next higher
assembly is shown in this column by indenture.

QTY PER ASSEMBLY COLUMN
The quantities specified in this column are the number of parts
used per one next higher assembly and are not necessarily the
total number of parts used in the overall model. The letters NA
indicate that the part is "Not Applicable" to certain models.

HOW TO SELECT RECOMMENDED SPARES

This catalog contains a listing of the parts which are included
in each of the following classes of recommended spares.

CLASS I - MINIMUM-Suggested for Domestic Service
where interruptions in service are not im
portant.

CLASS II -AVERAGE- Suggested for Domestic Service
where some interruptions in continuity of ser
vice are not objectionable.

CLASS III -MAXIMUM-Suggested for Export or for Do
mestic Service where interruption in service
are objectionable.

When ordering recommended spares or step-saver kit, please
follow the procedure as outlined for compressor parts.

~--------ORDERING INSTRUCTIONS---------....

IRefer all communications to the nearest Ingersoll-Rand Service Distributor I
HOW TO ORDER COMPRESSOR PARTS

EXAMPLE
When ordering replacement parts, please specify:

(32147738)
(97021745)
(32013872)

1. The MODEL and SERIAL NUMBER as stamped on Compressor
Nameplate.

2. The FORM NUMBER of this booklet.

3. The QUANTITY, DESCRIPTION & PART NUMBER exactly as
listed.

Send the following parts for aModel _

Serial No. _

literature Form Number _

1Switch, Pressure
1Element-Filter
1Gauge, Pressure



LOOK WHAT INGERSOLL-RAND CAN DO fOR YOU

Ingersoll-Rand Company

Small Compressor Division
Campbellsville, Ky. 42718

EFFICIENT FIELD SERVICE
We maintain a staff of trained
mechanics to provide you with pre
ventive maintenance or meet any
emergencies you may have.

j

COMPLETE STOCK OF EQUIPMENT
Our stock of complete machines
which can usually take care of any
need, is backed up by Il)gersoll-Rand
prompt factory shipment to assure
you on-time delivery.

COMPLETE REPAIR SERVICE
Trained mechanics will repair or
overhaul compressors by factory
recommended methods, using only
genuine loR parts.

SPARE PARTS
We stock genuine 1- R spare parts for
your l-R equipment, avoiding possible
costly delays or the substitution by
inferior parts. As a result, old
machines are kept in good-as-new
condition.

SPECIAL ENGINEERING SERVICE \
We can help you with your com- \
pressed air problems by surveying
your needs and recommending the \
proper compressor and air piping \
system for maximum efficiency. \
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Printed in U.S.A.@ 1988 Ingersoll-Rand Company

A SUBSTITUTE IS NOT A REPLACEMENT,
You can protect your compressor by insisting on
genuine Ing'ersoll-Rand replacement parts and
maintenance kits. Not only are they made with
precise di'mensions, and OEM-specified
metallurgy, but each one is backed by our
warranty, Ask your Air Center, distributor, or
direct Ingersoll-Rand salesperson for an "It's
Real Ingersoll-Rand" sticker to mark your unit,
and be sure that your machines are equipped
with only the best - genuine Ingersoll-Rand
replacement parts.
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. Proprietary Information
Information contained herein is proprietary
information of~, furnished for customer and
internal use only. All other uses of this material
without the written consent of IWI are prohibited.

The information contained herein does not purport to
cover all details or variations in equipment, nor to
provide for every possible contingenctto be met in
connection with IWI products. Should further
information be desired, or should particular problems
arise which are not covered sufficiently for the
purchaser purposes, contact IWI.
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SECTION 1- Customer Service

CUSTOMER SERVICE

Congratulations on your purchase of a new J-Press®. In choosing J-Press, you have
selected a filter press engineered to give you superior dependability and perfonnance.

. .

Manufactured to exacting standards, the J-Press combines advanced technology, functional
design, and high quality craftsmanship.

JWI's commitment to quality is equaled only by our commitment to customer service and
support. Your purchase includes more than the JWI products - it includes the purchase of
the company. The contacts listed below are resources that we offer you.

Contact Name,Title

Spare Parts: Drew Christensen, Spare Parts Manager
John Bosch, Spare Parts Representative
Mike Gethin, Spare Parts Representative

Field Service: Mike Brinks, Customer Service Manager

Technical Service
for Applications: John Trautmann, V.P. Technical Services

Lab Service for
Sample Testing: Robert Hamm, Lab Director

Engineering: Vic Van't Hof, Project Leader

Sales: Dennis Bush, Regional Sales Manager

Your Local JWI Representative is:

NEW ENGLAND SALES
740 Corporate Park
Pembroke, MA 02359
Phone: 617/826-8855
Fax: 617/826-2390

.Telephone

616n48-7615
616n48-7616
616n48-7617

616n48-7635

616n48-7619

616n48-7637

616n48-7607
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SECTION 2- Specifications

M0DEL NUMBER 80OG32-20-lOSYLS

SERIAL NUMBER. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. F05215

TOTAL VOLUME. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 ft3 (0.28 m3)

NUMBER OF CHAMBERS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 20

VOLUMFJCHAMBER 0.50 ft3 (0.014 m3)
,

TOTAL FILTER AREA 216 ft2 (20 m2)
. .

PLATE SIZE 800 mm

PLATE STYLE CGR

FILTER CLOTH 46409-4

OVERALL LENGTH OF PRESS 150 inches (3810 mm)

OVERALL WIDTH OF PRESS 49.50 inches (1257 mm)

CONTROL LOCAnON . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Left Hand

CLOSING DEVICE Air Powered Hyd. Pump

AIR SUPPLY REQUIRED (MAXIMUM) . . . . . . . .. 80 scfm @ 100psi (per press)

(2.24 m3/max @ 7 bar)

HYDRAULIC CLOSING PRESSURE (MAXIMUM) 3700 psi (252 bar)

RELIEF VALVB SETTING 4100 psi (279 bar)

HYDRAULIC RESERVOIR CAPACITY 4.5 gal (17 e)

HYDRAULIC OIL RECOMMENDED Rykon All-Weather Type 46

HYDRAULIC CYLINDER - SIZE . .. . . . .. 6" Bore X 24" Stroke (152 mm X 610 mm)

HYDRAULIC CYLINDER - TYPE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Parker

MAXIMUM INLET FEED PUMP PRESSURE 100 psi (7 bar)

DISCHARGE MANIFOLD STYLE .. . . . . . . . . . . . . . . . . . . . . .. PVC Air Blow Down

OPTIONS . . . . . . . . . . . . . . . . . . .. Automatic Pump Control System, Semi-Auto Shifter



SECTION 2- Specifications

MODELNUMrnEmNGCONVENTION

Example: 800G32-40/80-20/40DYLS
Numbering: ABC D E FGHI

A = Plate size in millimeters

B = .G/Gasketed
NlNon-Gasketed

C = Cake Thickness

D = Current ChamberslFuture Chambers

E = CapaCity in Cubic FeetlFuture Capacity

F = MJMan~al (hand jack)
DlDouble Acting Cylinder
S/Shifter with double acting cylinder

G = Y/Manifold- Yes
N/Manifold- No

H = USkeleton Pressure (not plates) 100 psi (6.8 bar)
HlSkeleton Pressure (not plates) 225 psi (15.3 bar)

I = S/Sidebar style press
a/Overhead styIe press
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SECTION 3- Safety
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SECTION 3- Safety

. To ensure maximum safety, optimum perfonnance, and to gain knowledge of the product,
it is essential that any operator of the filter press read and understand the contents of this
manual before the press is operated. Pay particular attention to the safety symbol, which
means CAUTION, WARNING or DANGER--npersonal safety instruction." Read and
understand the instruction because it has to do with safety. Failure to comply with the
instruction can result in machine damage or personal injury.

The precautions mentioned in this manual are not intended to cover all of the hazards that
can exist in a plant or on this machine. Using safety mechanisms requires the constant
attention of everyone near this (or any) machine.

A plant and the related equipment are only as safe as the personnel that use them. Proper
equipment maintenance-anduse of personal safety devices will contribute as much toward
safety as will any number of mechanical safety devices.

Study this manual thoroughly before attempting to install, operate or maintain this
machine.

Only competent, well-trained individuals should operate or maintain this equipment.

Explain the operation of this machine and its safety devices to a new operator before his or
her operating the machine. Be certain that the operator fully understands the machine, and
is qualified to handle its operation.

Develop a safety checklist for the devices on this machine and perfonn regular
maintenance to ensure proper operation.

As required by OSHA 1910.151(C), JWI also encourages the customers of its various
products to install eyewash and/or safety showers adjacent to the product installation.

A
SAFETY DECALS .

.Safety:1lI1dinstruction decals are located on the filter press frame. Replace any
damaged decals.

CAUTION
Do not operate equipment without eye protection.

CAUTION
Do not operate unless safety guards or devices are in place and properly
adjusted.

REV 04/01/94 3.1



SECTION 3- Safety

A

A

A

CAUTION
The main air supply to the machine should be free from water and oil. The
presence of water or oil can cause severe damage to hydraulic components. Air
supply to the press should be a minimum of 85 psi (5.8 bar) and maximum of
120 psi (8.2 bar). Disconnect the air supply before servicing the press. See the
Air Quality Specifications in the Installation & Setup section of this manual for
detailed information. .

CAUTION·
Disconneetelectrica1 powerbefore servicing the press. See following section on

. proper lockout procedure.· . .

CAUTION
Do not operate this machine unless all safety devices are working properly.
Check all devices before starting the machine.

REV 04/01/94 3.2



SECTION 3- Safety

RECOMMENDED LOCKOUT OR TAGOUT SYSTEM PROCEDURES·

GENERAL
Lockout is the prefen:ed method of isolating machines or equipment from energy sources.
To help employers develop a procedure that meets the requirements of the standard,
however, the following simple procedure is provided for use in either lockout or tagout
programs. This procedure may be used when. there are limited number or types of
machines or equipment or there is a single power source. For more complex systems, a
more comprehensive procedure will need to be developed, documented, and utilized.

LOCKOUT~{OR"AGOUTrPRo.CEDURKFORJwr EQUIPMENT

PURPOSE
This procedure establishes the minimum requirements for the lockout or t:l.gout ofenergy
isolating devices. It shall be used to ensure that the machine or equipment are isolated
from all potentially hazardous energy, and locked out or tagged out before employees
perform any servicing or maintenance activities where the unexpected energization, start
up or release of stored energy could cause injury (Type(s) and Magnitude(s) of Energy and
Hazards).

RESPONSmILITY
Appropriate employees shall be instructed in the safety significance of the lockout (or
tagout) procedure. Each new or transferred effected employee and other employees whose
work: operations may be in the area shall be instructed in the purpose and use of the lockout
or tagout procedure.

PREPARATION FOR LOCKOUT OR TAGOUT
Make a survey to locate and identify all isolating devices to be certain which switch(s),
valve(s) or other energy isolating devices apply to the equipment to be locked or tagged

.out. More than one energy source (electrical, mechanical, or others) may be involved.

SEQUENCEOF LOCKOUT OR TAGOUTSYSTEM PROCEDlJI.lli
(1) Notify all affected employees' that a lockout or tagout system is going to be used and

the reason. The authorized employee shall know the type and magnitude of energy that
the machine or equipment utilizes an,d shall understand the hazards. .

(2) If the machine or equipment is operating, shut it down by normal shutdown procedure.
(3) Operate the switch, valve, or other energy isolatingidevice(s) so that the equipment is

isolated from its energy source(s). Stored energy (such as that in springs, elevated
machine members, rotating flywheels, hydraulic systems, and air, gas, steam,. or water
pressure, etc.) must be dissipated or restrained by methods such as repositioning,
blocking, bleeding down, etc.

(4) Lockout or tagout the energy isolating devices with assigned individuallock(s) or
tag(s).

REV 04/01/94 3.3



SECTION 3- Safety

(5) After ensuring that no personnel are exposed, and as a check on having disconnected
the energy sources, operate the push button- or other nonnal operating controls to make
certain the equipment will not operate.
Caution: Return operating control(s) to "neutral" or "off' position after test.

(6) The equipment is now locked out or tagged out.

RESTORING MACHINES OR EQUIPMENT TO NORMAL PRODUCTION
OPERATIONS
(1) After service and/or maintenance is complete, and equipment is ready for nonnal

production operations, check the area around the machines or equipment to ensure that
no one is exposed.

. (2) After all-tools have:been removed from·the'machine or equipment, guards have been
reinstalled. and employees are in the clear, remove all lockout or tagout devices.
Operate the energy isolating devices to restore energy to the machine or equipment.

PROCEDURE INVOLVING MORE THAN ONE PERSON
In the preceding steps, if more than one individual is required to lockout or tagout
equipment, each shall place hislher own personal lockout or tagout device on the energy
isolatitig device(s). When an energy isolating device cannot accept multiple locks or tags,
'a multiple lockbut or tagout device (hasp) may be used. If lockout is used, a single lock
may be used to lockout the machine or equipment with the key being placed in a lockout
box or cabinet. Each employee will then use his/her own lock to secure the box or cabinet.

. .

BASIC RULES FOR USING LOCKOUT OR TAGOUT SYSTEM PROCEDURE
All equipment shall be locked out or tagged out to protect against accidental or inadvertent
operation when such operation could cause injury to personnel. Do not attempt to operate
any switch, valve, or other energy isolating device where it is locked or tagged out. .

*As listed in the Federal RegisterNol. 54, No. 169lFriday, September 1, 1989 Rules and
. Regulations. .

REV 04/01194 3.4



SECTION 3~ Safety
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SECTION 3- Safety

Chemical Resistance Guide

Ratings-chemical effect
A-No effect-Excellenl.
B-Minor effect-<iood.
C-Moderate effect-Fair.
D-~evereeffect-Not recommended.

Explanation of footnotes
1. Satisfactory to 72"F.
2. Satisfactory to 120°F.
3. Satisfactory for O-rings.

The chemical resistance information p4'esented has bee,n supplied by
chemical resin suppliers. No warranty is expressed or implied.
Far specific recommendations call JWI, Inc.
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REV 04/01194 3.6



Chemical Resistance Guide

RatingS-(;hemical effect
A-No effect-Excellenl.
B-Minor effect-Good.
C-Moderate effect-Fair.
D-Severe effect-Not recommended.

Explanation of footnotes
1. Satisfactory to 72°F.
2. Satisfactory to 120°F.
3. Satisfactory for O·rings.

SECTION 3- Safety

The chemical resistance information presented has been supplied by
chemical resin suppliers. No warranty is expressed or implied.
For specific recommendations call JWI, Inc.
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Chemical Resistance Guide

Rating~hemicaleffect
A-No effect-Excellent.
B-Minor effect-Good.
C-Moderate effect-Fair.
D-Severe effect-Not recommended.

Explanation of footnotes
,. Satisfactory to 72°F.
2. Satisfactory to , 20°F.
3. Satisfactory for O-rings.

SECTION 3- Safety

The chemical resistance information presented has been supplied by
chemical resin suppliers. No warranty is expressed or implied.
For specific recommendations call JWI, Inc.
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SECTION 3- Safety

Chemical Resistance Guide

Rating~emjcaleffect
A-No effect-txcellent.
B-Minor effect-Good.
C-Moderate effect-Fair.
D-Severe effect-Not recommended.

Explanation of footnotes
1. Satisfactory to 72°F.
2. Satisfactory to 120°F.
3. Satisfactory for O-rings.

The chemical resistance information presented has been supplied by
chemical resin suppliers. No warranty is expressed or implied.
For specific recommendations call JWI. Inc.
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Chemical Resistance Guide

Ratings-<:hemical effect
A-No effect-Excellenl.
B-Minor effect~ood.
e-Moderate effect-Fair.
D-Severe effect-Not recommended.

Explanation of footnotes
1. Satisfactory to 72°F. '
2. Satisfactory to 120°F.
3. Satisfactory for O-rings.

SECTION 3- Safety

The chemical resistance information presented has been supplied by
chemical resin suppliers. No warranty is expressed or implied.
For specific recommendations call JWI, Inc.
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Ch mical Resistance Guide

Ratings-chemical effect
A-No effect-Excellent.
B-Minilr effeet~ood. '
e-Moderate effect-Fair.
D-Severe effect-Not recommended.

Explanation of footnotes
1. Satisfactory to 72°F.

'2. Satisfactory to 120°F.
3. Satisfactory for O·rings.

SECTION 3- Safety

The chemical resistance information presented has been supplied by
chemical resin suppliers. No warranty is expressed or implied.
For specific recommendations call JWI. Inc.
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SECTION 3- Safety

Chemical Resistance Guide'

Rating5--(:hemical effect
A-No effect-Excellent.
B-Minor effect~ood.
e-Moderate effect-Fair.
D-Severe effect-Not recommended.

Explanation of footnotes
1. Satisfactory to 72°F.
2. Satisfactory to 120°F.
3. Satisfactory for O-ring~.

The chemical resistance information presented has been supplied by
chemical resin suppliers. No warranty is expressed or implied.
For specific recommendations call JWI. Inc.
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SECTION 3- Safety

Ch mical Resistance Guide

Ratlngs-chemlcal effect
A-No effed-Excellent.
84Ainor effect~ood.
e-Moderate effect-fair.
D-Severe effect-Not recommended.

Explanation of footnotes
1. Saiistactory to 72°F.
2. Satisfactory to 120°F.
3. Satisfactory for O-rings.

The chemical resistance information presented has been supplied by
chemical resin suppliers. No warranty is expressed or implied.
For specific recommendations call JWI, Inc.
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SECTION 4- Installation & Setup

GENERAL'

Before beginning an installation, read and follow all of the instructions in this
part of the manual. Pay close attention to the WARNING, NOTE, and
CAUTION statements to prevent personal injury and damage to the equipment.

CUSTOMER SERVICE

A
This Installation & Startup Section gives general guidelines for installation of the
I-Press. The customer is responsible for installation and must use his judgment
and knowledge of his equipment, procedures, and people to detennine the best
installation method. If there are any questions regarding interface, hookups, or

installation;'contact the JWI Customer Service Department for further information. IWl
will not be liable for recommendations given by anyone other than JWI.

PROCESS

A Consult the tempernturelpressure curves and chemical compatability chart in the
. safety section of this manual to insure safe and proper ~peration of the press.

AIR QUALITY SPECIFICATION

Use the following guidelines for air hookup to the filter press.

Air Blow, Core Blow can use standard plant air.
-Maximum particle size- 40J..UIl

Air over Oil Hydraulic System, Air-Operated Plate Shifter, Automatic Pump Control
System requireInstrument Quality Air (ANSIIISA-57.3 - 1975, R1981)
-Maximum particle size- 3J..UIl
-Oil content to be less than I ppm wet weight or vlu under nomal operating conditions.
-Pressure dew point- at least 18°F (lO°C) below the lowest ambient temperature. '
-Air shall be free of all corrosive contaminants and hazardous substances.
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CUSTOMER INTERFACE.

SECTION 4- Installation & Setup

The following connections may be required. Review the list, then consult the Press
Assembly Drawing in the drawings section of this manual for specific connections,
locations, and capacities required. '

ELECfRIC
-Volts, Phase, Current

AIR
-Press Oosure
- Air Operated Plate Shifter
-Air Blow
-Core Blow
-Cake Discharge

FEED CONNECTIONS
-Standard Sluny Feed
-Double-End Sluny Feed

. -Precoat
a'Vash
-Membrane Plate Squeeze

DISCHARGE CONNECTIONS
-Filtrate
-Launder
-Core Blow

ANCHOR
-Filter Press.
-Electrical panel.
-Drip tray doors.
• Pump skid.
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SECTION 4- Installation & Setup

PRESS INSTALLATION

Receiving and Handling

Inspect all equipment immediately upon receipt Ifany damage occurred during shipping,
notify JWI and the carri~r for claims inspection.

Recommended Moving Procedure

Carefully remove the I-Press from the transport vehicle. JWI recommends that two lifting
straps and a spreader bar be used to move the unbolted press from the skid onto its
mounting foundation. Smaller presses may be removed from the transport vehicle using a
forklift if the press is mounted on a skid. In those cases, lift only by the skid. .

Consult JWI if you need help detennining the proper lifting procedure! Use qualified
riggers and appropriate equipment when lifting and moving the press.

CAtJTION: Insure that the lifting device is of sufficient capacity for lifting the
I-Press. For presses with lOOOmm plates and larger, eyebolts may not have
sufficient capacity. Ifno eyebolts were shipped with the press, do not use the
taps in the head and cylinder brackets for lifting. These were for manufacturing
p~o~sonly. .

Do not stand under press when lifting or moving.
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SECTION 4- Installation & Setup

STORING THE J-PRESS

If the J-Press is stored for any length of time before installation, JWI recommends that it be
stored out of direct sunlight and a temperature range of 40 - 900 F (4 - 32° C).

. JWI recommends that the user activate the closing cylinder at least once a month during
extended storage perio~ to insure that seals stay flexible.

FOUNDATION REQUIREMENTS

Prior to the instiillation of the J-Press, a level and square foundation ~ust be prepared.
Reference the press drawing for mounting details.

A. CAUTION: Allow suitable time for the foundation to cure before installing the
_ J-Press. . .

MOUNTING AND LEVELING THE J-PRESS

1.
Place the J-Press on the foundation and level the press horizontally and vertically.
2.
Square the press by measuring diagonally across the comers of the press.
3. -
Tighten the head leg bolts.
.4.
Install the plates if they were shipped separately.
5.
Close the press to full operating pressure.
6,
Tighten the cylinder bracket leg bolts while the press is under full pressure. NOm: for
presses larger than 800mm, it is recommended that the cylinder end of the press be
allowed to "float" for stretching of the side bar. Consult JWI if further assistance is needed
on tlns procedure.
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JWI® SECTION 4- Installation & Setup

PROCESS CONNECTION TO THE J-PRESS

Make the necessary adjustments until the press is properly mounted (leveled, squared, and
lagged) before continuing with these instructions.

Connect the center inlet on the I -Press manifold to the discharge outlet of the feed pump.
The feed run line should be the same size as the inlet on the manifold. The feed line must
not be supported by the press. ConsultIWI for pump sizing assistance.

A
CAUTION: Use appropriate pressure and temperature rated pipe to connect the

feed pump to the I-Press feed pipe. Consult the temperature!
pressure curves and chemical compatability chart in the safety
section of this manual to insure safe and proper operation of the
press.

Install the· drain pipe to the bottom outlet of the I-Press manifold as shown below.

CAUTION: The fJ.1trate drains from
the press by gravity.
Therefore the outlet of
the drain pipe must be
below the level of the
discharge manifold outlet

WRONG!

DISCHARGE MANIFOLD
OUTLET LEVEL

·RIGIIT!

If this arrangement is not
feasible, consult IWI to
determine alternative
piping, valve, and pump
arrangements that must
be made to insure correct
operation of the I-Press.

NOTE:
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SECTION ~ Installation & Setup

COLD WEATHER & ffiGH TE:MPERATURE OPERATION

Standard or high pressure plates (polypropylene) cannot tolerate temperature gradients or
operation at temperatures of400 F (4° C) or lower. The plates must also be within 6fr F
(16° C) of the temperature of the slurry, and operate within the temperature range indicated
on the temperature/pressure curVe found in the Safety section of this manual. Under these
conditions,· the plates must be preheated before sludge can be pumped into the press. The
plates can be preheated with warm water or wann air to rciise the temperature slowly to
about 45-65° F (7-18° C) -for normal operation.

1. The filter press must be piped to an external tank: that can be heated, raising the
temperatue of the preheat filtrate slowly. Hot filtrate cannot be pumped directly, or the
plates will encounter thermally shock. This can cause cracking of the plates.

2. Pump the preheat filtrate through the press for 30 minutes or until the discharge filtrate
is within 100 F (6° C) of the infeed filtrate (the valves should be set up the same way as for

. precoat with a slow rate of flow through the press, this gives the preheat filtrate a chance to
heat the plates slowly).

3. Proceed with normal processing.

Cold Weather Shutdown

Following are the steps required for cold weather shutdown (35° f (20 C) or lower).

1. Immediately after the last cycle, close the press and valves for a blowdown, and run air
through the plates and cloths for 30 minutes. This removes most water from the cloths.

2. Open the lower left valve to remove the filtrate from that side of the plates, blowing air
for about 10 minutes to remove water from the discharge eyes.

3. Pressurize th~ press by closing all valves, and opening the air blow valve, pressurizirig
the. press with air pressure to about 40 psi (2.7 bar). After the press is pressurized, open
the feed pipe valve to blowout the sludge in the pipe between the pump and press. Do the
same for the precoat pwnp if applicable.

4. Disconnect the inlethose to the pump and insert a similar hose into a barrel of premixed
antifreeze. Run the pump slowly with about 10 psi (0.7 bar) air pressure until some
antifreeze comes out the end of the lower discharge eye. Do the same for the precoat
pump if used.

5. Blowout all hoses. Drain any water in the air compresor tank if supplied.

The goal is to remove all water in anything that can freeze and break.

REV 06/06/94 4.6



CENTER FEED PIPE
If the press is leaking (around the
locknut on the 470mm size or from the
bottom leg drain holes on 630mm and
larger size presses) during"start-up of
the feed process, the problem is
uSually leakage past the center feed
quad ring seal.

The quad ring may not seal for several
reasons. The causes and solutions are
as follows: CllPNUr

SECTION 4- Installation & Setup

OUTSIDE OF PRESS

LOCKNUT

CAUSE REMEDY

The locknut on the outside of the press head loosened Tighten the locknut using a spanner wrench, pliers, or
during shipment pipe wrench.

Extra field piping and/or manifoldiitg was added to the Properly support all external piping. Loosen the piping
center feed pipe without proper support Unsupported from the JWI supplied piping and/or valve and realign
loads on the center feed pipe can cause the pipe to move the feed pipe so that it is perpendicular to the plate
offaxis and unload the quad seal on one side. surface. Tighten the locknut and reinstall the supported

piping.

The center feed pipe was rotated during the field 1. Open the press and shift all of the plates to the open
installation of extra piping{ manifolding. This could position (toward the cylinder head). The inside surface
unseat the quad seal causing leakage around the seal of the head plate will have a centrally located clip nut
No feed pipe movement will reseat it approximately OS (l3mm) thick which retains the filter

cloth on the clip nut seat This clip nut should be
removed with a spanner wrench or pliers.
2. a. If the press has non-gasketed plates. lift the cloth
off the top cloth pins.

b. If the press has gasketed plates. the cloth must be
removed from the caulking groove so that the top 1/3
can be peeled down to expose the center feed and allow
the movement of the center feed pipe.
3. Loosen the locknut and back it off 2 to 3 inches (50
mm to 75 mm). Carefully push the center feed pipe out
of its counterbore in the head plate. This allows access
to the quad seal and its mounting land. Reinstall the seal
onto the land. A few small drops of super glue may be
applied to help retain the seal.
4. Reinstall the liner pipe into itscounterbore and tighten
the locknut makirig sure that the pipe remains
perpendicular to the plate.
Reinstall the ftIter cloth.
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SECTION 4- Installation & Setup

DISCHARGE PIPE

The discharge pipes at the four comers of the head are used for draining clear filtrate from
the plate stack. The discharge pipes are simply threaded into the head plate. To remove a
discharge pipe, use a strap wrench to grasp the threads of the discharge pipe. A pipe
wrench may be used, but this can damage the threads. Ifusing a wrench, be sure to clamp
on an area of the threads that is not used for engagement to other components.

CLOTH REMOVAL & INSTALLATION NON-GASKETED PLATES
(If Applicable)

Cloth Removal

1. Cut the ties on the vertical sides of the plates that hold the two cloth faces together
outside the plate.

2. Remove cotter pins and lift the cloth off the cloth dogs on the top of the plate.
3. Pull the cloth through the center feed eye of the plate.

Cloth Installation

1. Fold one side of the cloth and insert it through the center feed eye of the plate.
2. Lift the cloth over the cloth dogs on top of the plate.
3. Join the two edges on the sides of the filter plate with wire ties or similar clips.

FOlD ONE SIDE OF Fn.TER
ClOTH AND INSERT THROUGH'
CENTER FEEDEYE---J
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SECTION 4- InstaIlation& Setup

CLOTH REMOVAL & INSTALLATION- GASKETED PLATES
(If Applicable)

Cloth Removal
To remove a filter cloth from a
gasketed plate, insert a thin bladed
screw driver'into the groove at the
outer edge of the caulking and pry out
a small section of the cloth. Grasp the
sash cord caulking with a pliers and
pull the remaining cloth out of the
caulking groove. Do this on both sides
of the plate. Pull the cloth through the
center feed eye of the plate. After the
cloth is removed, inspect and remove
any accumulated solids from the
groove before inserting the new cloth.

•

Cloth Installation
The tool for installing the retaining material (O-ring caulking and sash cords) is a simple
wedge of polypropylene or some other non-shattering type material. The recommended
size for the tool is 1" (25mm) thick x 3" (75mm) wide x 8" (200mm) long with one end
tapered down to 5/16" (8mm) thick (available from JWI- part #10583800).

. I .

CAUTION: Do not use a metal wedge since this may damage the cord or filter cloth.

Place the cloth against the plate and tap
in a small section of the sash cord or
O-ring on the top to hold the cloth in
position. Line up and caulk the
diagonal sections first to insure proper
alignment of the cloth. Distribute the
caulking on the sides, top, and bottom
by caulking in the center of these long
sections first. Proceed to insert the
balance of the caulking, insuring that
the caulking is distributed evenly.
Even though there may appear to be a .
surplus of material, this can be worked'
in easily.

REV 06/06/94
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SECTION 4- Installation & Setup

REGASKETING THE FILTER PLATES
(If Applicable)

1. Insert the gasket starting at the
bottom center of the filter plate using a
wood or plastic mallet. Push the
gasket into the groove around the outer
edge of the plate until it mates at the
center of the plate. Many installers
will incorrectly stretch the gasket
material. This reduces the cross
section, making it easier to insert.
However, by stretching the gasket
material for easier installation, it has a
tendency to creep and open the butted
joint of the gasket, causing a leak.

2. Cut the gasket approximately 112" (l2mm) to 1" (25mm) longer than required, cutting
the end squarely.

3. Apply one or two drops of Eastman 910 (or equivalent "super glue") to one end of the
gasket and quickly join it to the other end. Hold it under hand pressure for approximately
30 seconds. Then crowd the excess gasket into the groove to insure fullness of gasket
material.

Install the discharge eye gaskets in the same manner.

Gasket life will depend on many factors, such as length of filtration cycle, temperature, and
excessive closing force. Gasket replacement should take place if the gasket appears to be
delaminatingor shredding into small particles. Also, ifexcessive temperatures exist and
cycles ate very long, the Nordel elastomer (standard gasketmaterial) may go into
additional cure, causing it to harden slightly. If the gasket life of the Nordel elastomer is
unsatisfactory, contact JWI for a suitable replacement. .

NOTE: When gasketed plates are first put into use, the new gasket material may' be
slightly sticky or gummy and cause gaskets to pull out of the grooves when plates are
separated. This condition is eliminated as product film is built up~ Ifany gaskets show
this characteristic, apply a silicone spray until the press has been used several times.

l\fEMBRANE PLATES
(If Applicable)

Membrane plates have a separate operation manual. See Manufacturers Catalogs Section.
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SECTION 4- Installation & Setup

HYDRAULIC POWER UNIT (M-71)

The maximum hydraulic pressure has been factory set and tested. If itis necessary to re
adjust, the following"procedure should be followed.

Setting Relief Valve Pressure

1. The pressure relief valve setting
should be 400 psi (27 bar) above
maximum hydraulic working pressure
of the press. See the specification
sheet in Section 2 of this manual or
inside the hydraulic cabinet door in the
upper left comer for correct pressures.

2. Remove cap and washer from
adjusting screw.

LOCKNUT

ADmSTMENT
SCREW . ,/

·/~WASHER
. \....CAP

3. Close the press and allow hydraulic pump to build clamp press~e.
,

4. Tum air pump regulator clockwise to increase clamp pressure. This should be brought
slightly higher than the relief pressure setting.

5. Adjust the relief valve setting-loosen the locknut and tum the adjustment screw
clockwise to increase relief pressure setting and counter-clockwise to decrease relief
pressure setting.

6. Tighten the locknut and check relief pressure setting by turning off the pump, and
momentarily opening the press to drop pressure to zero. Close the press and insure that
pressure does not exceed maximum pressure recommended.

WARNING: Do not allow pressure to exceed 400 psi (27 bar) above the recommended
clamp pressure. This places excessive forces on the press and could lead to component
failure or personal injury!

7. Relief pressure setting is now complete. Re-install the washer and cap.

8. The Operating Pressure can now be adjusted.

REV 11/11/94 4.11



SECTION 4- Installation & Setup

Setting Operating Pressure

1. Insure relief pressure has been set properly.

2. Return the hydraulic pressure back to zero by momentarily turning the selecotr valve to
the "Open" position until hydraulic pressure drops to zero on the panel gauge.

3. Turn the air pump regulator counter-clockwise 2-4 turns to bring the air pressure down
to about 20 psi (1.4 bar).

4. Close the press and turn the hydraulic pump switch to "On".

5. When the pump stalls, turn the air pump regulator clockwise until Operating Pressure is
reached. Adjust the regulator in small increments, allowing the pump to stall between
adjustments.

6. To check adjustment of working pressure, turn hydraulic pump switch to "OFF" and
drop pressure by momentarily turning selector switch to open position until hydraulic
pressure drops to zero on panel gauge. Once pressure has dropped to zero, return
selector switch to the "Close" postion and turn hydraulic pump on.

7 Allow hydraulic pump to build hydraulic pressure, watch the pressure gauge and note at
what pressure the pump stalls. Return to step 4 if working pressure is incorrect.

8. If the pump stalls at the correct working pressure, the adjustment is done.

AUTOMATIC PUMP CONTROL SYSTEM

Initial Hookup

1. Mount the control panel near the fJ.1ter press (unless factory installed).
2. Connect electrical service (see schematic).
3. Connect wires from the low hydraulic pressure switch, located in the pump cabinet, to

the control panel (unless factory installed). .
·4. Install the air piloted regulator at the feed pump (see schematic).
5. Connect the pilot line and the pressure gauge line from the panel to the pilot regulator.
6. Connect a fJ.1tered and regulated air line supply to the control panel.
7. Air supply should maintain not less than 100 psi (7 bar).

Setup

NOTE: Disconnect all power to control panel prior to making adjustments.
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SECTION 4- Installation & Setup

Timer and Regulator Settings

JWI recommends the following timer and regulator settings only as a starting point. These
values will change depending on the specific proces·s. Some slurries such as metal
hydroxides dewater easily and have process times of only a few hours or less. Other
slurries such as biological sludges are slower to dewater and may take 8-10 hours or more.
Consult JWI if you need assistance setting filtration parameters.

Timer
ITR
2TR
3TR
4TR

Time
30 minutes
30 minutes
30 minutes

1 minute

Regulator
Stage 1 - 25 psi (L7 bar)
Stage 2 - 50 psi (3.4 bar)
Stage 3 - 75 psi (5.2 bar)

Stage 4 - 100 psi (6.9 bar)

The pressure settings of the solenoid controlled regulators will only show when the system
is in operation and will read out on the regulated pressure gauge located on the control
panel.

Pressure Switch Setting

The solenoid controlled regulator number four (4) must always carry a 5 psi (0.3 bar)
higher reading than the adjustable air pressure switch setting.

See the operation section for detailed operation description.

PLATE SHIFTER SEMI-AUTOMATIC

The JWI air powered plate shifter has been completely pre-tested and all necessary settings
made at the factory. Remove all the banding and blocks from the unit before operating.
Roll the plate shifter from one. end of the press to the other making sure that it is moving
freely. Connect the self storing air line to the top of the phite shifter with the fittings
enclosed. The self storing air line should be installed in an upward position away from the
plate shifter so as not to hinder its operation. Connect a 3/8" air line to the self storing air
line using the filter regulator unit furnished. Mount the filter regulator in a position which
is easy to service. Adjust the air pressure regulator for 40 to 60 psi (2.7 to 4.1 bar). Move
the shifter the full length of travel from one end of the press to the other. making sure the
self storing air line does not in any way hinder the movement of the plate shifter.

REV 11111194 ·4.13
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SECTION 5- General Description

AUTOMATIC PUMP CONTROL SYSTEM

The Automatic Pump Control System is designed to automatically increase the feed pump
pressure during the filtration cycle. Low initial feed pressure allows a soft layer of slUIl)'
particles to be deposited on the filter cloth. This layer becomes the filtering media,
enhancing the filterability of the incoming slUIl)'. High initial feed pump pressures can
build a very tightly packed, impermeable layer of,solids on the filter cloth, restricting the
flow of slurry, and ultimately the density of the cake.

The Automatic Pump Control System automatically increases the feed pressure in four
intervals throughout the fill cycle. These intervals and pressure are fully adjustable to suit
the type of slurry and the percentage of solids. Cycle completion and automatic shutdown
occur by monitoring the cycling of the feed pump at the final pressure.

Also incorporated into the system is a low hydraulic pressure safety shut down device.
Any time the hydraulic pressure drops below the preset limits, the system completely shuts
down, eliminating any possible leaking. The control panel features various switches, pilot
lights, and timers to give at-a-glance monitoring of the system.

Variables

1. Timers 1TR, 2TR, and 3TR are duration timers, simply running the designated pressure
through the time specified. Timer 4TR monitors the time between strokes of the feed
pump, it is not a duration timer. Therefore, slight changes in timer 4TR can greatly impact
the cycle time and cake quality.

2. Pressure regulator four must be set at the terminal filtration pressure. This must not
exceed the designed pressure of the JWI press.

3. The pressure switch should be set 5 psi (0.3 bar) or less below the terminal fl1tration
pressure. The pressure switch operates timer 4TR by monitoring the air pressure to the
air-driven pump: When the pressure switch achieves its setting, timer 4TR energizes and
begins countdown. If tbe pump cycles, pressure is temporarily lost to the pressure switch,
and timer 4TR starts countdown again. If the pump does not stroke during the designated
time, timer 4TR times out, pumping stops, and the "Press Full" light comes on..

AIR BLOW

NOTE: The manifold supplied includes air blow capabilities. Your particular process may
or may not require air blow.

Air blow refers to the process of removing excess water from the cloth, cake, and
discharge eyes. Following a fl1tration cycle, the feed line valves are closed, and the
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JWI® SECTION 5- General Description

manifold valves are closed in such a way that discharge can only exit from the lower right
filtrate eye. The air valve is then opened and air enteres the press through the upper left
port and fills the drainage area. The air passes from the back side of the cloth, through the
cake, and the opposite cloth, and then out the lower right port, leaving the press via the
piping system. The air forces the excess water from the cake and on the drainage surface.
This helps loosen the filter cake, improves cake dryness, and drains the remaining liquid in
the bottom discharge eyes.

PLATE SHIFTER SEMI-AUTOMATIC

The plate shifter is completely air operated and requires no electrical connections. The
plate shifter is controlled by a push button switch with a deadman safety feature. The
operator must maintain pressure on the control button or the shifter will stop moving plates
and return to the non-functioning position. All operating components are in an enclosed
housing for maximum protection. The air operated shifter enables one man to shift and
clean the plates easily without assistance.
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SECTION 5- General Description

the chamber and filtration ports. The gasketed cloth has a high-density sash cord sewn
around the cloth's perimeter which is caulked into' a groove on the plate.

The type of cloth used is detennined by the type of process or application performed by the
I-Press, the operating environment, and the performance required by the filtering media
(filter cloths).

The filter cloths come in many different materials including polypropylene, polyester,
cotton, and other synthetic materials. The cloths are made from either monofilament
fibers, multifilament fibers, or spun fibers; The smooth surface characteristic of
monofilament fibers can help to improve cake release properties. The uniform
circumference of monofilaments. also enable fabrics to be produced with consistent pore
sizes. Multifilament and spun fibers are produced by twisting several smaller diameter
monofilament fibers together into a single strand. They are used to produce fabrics that
require a very tight weave, and fabrics where high flqw rates are not critical.
Filter cloths also come in many different styles of fabric weave.

Mesh opening or pore size is also an iniportant
consideration when selecting the proper filter cloths for a
particular application. The mesh opening or pore size is
determined by the number of fibers, size of the fiber, and
the type of weave. These factors in turn govern flow rates,
particle retention, and the strength of the fabric itself. As

shown to the left, these two fabrics, having the same type of open area, will have similar
flow rates, but the fabric on the left will retain fmer particles.

The cloths can also be finished in: several ways: Heat set, scoured, calendered, single
glazed, and double-glazed.

PROCESS MANIFOLD

The Process Manifold Assembly consists of all the plumbing, process valves, and control
valves necessary for process flow into and out of the filter press. The safe state is
normally open for discharge valves, and normally closed for feed valves.

FILTRATION CYCLE (General Infonnation)

General Rules of Filtration

-Build pressure slowly. Building pressure too fast leads to cloth or cake blinding.
-Scrape plates between cycles if cake does not completely fallout.
-Insure sufficient quantity of slurry to complete cycle.. Use backup plate if sufficient

REV 11111194 5.4



SECTION 5- General Description

The drainage surface is at the most recessed point of the chamber and is made up of "pips"
or "ribs." The pips support the cloth and allow the filtrate to drain to the ports.

The filtrate ports discharge the filtrate (the liquid part of the substance being filtered) to the
discharge eyes. The filtrate ports are at the four comers of the plate.

The stay bosses are approximately the total thickness of the plate. The function of the stay
bosses is to stabilize the web (drainage surface) of the plate.

The plates have identification marks to aid the operator in placing or replacing plates in the
press. Each plate is designed as either a one-button or three-button plate. A one-button, or
non-wash plate, means that the small air/wash water ports are located near the lower and·
upper right comers of the plate. A three-button, or wash plate, has the small ports located
near the lower and upper left comers. The alternating plate provides the porting necessary
to begin the wash and·air blowdown processes.

The order of the plates must follow a 1,3,1,3,1,3... sequence; beginning at the head end of
the press, to assure proper air blowdown and wash cycles.

Gasketed plates allow less leakage than non-gasketed plates due to an o-ring seal around
the chamber and filtration ports..The identification marks are visible on the side edge of
the plates as shallow drill marks.

The cloth is retained in a machined groove (approximately 3/8 inch (9.5 mm) wide by 3/8
inch (9.5 mm) deep) located around the outer edge of the plate recess. The sewn-in sash
cord filter cloths are made by sewing a high density polypropylene sash cord around the
outer edge of the cloth. Cord diameter depends on type of cloth and relative thickness
being used. In most cases, a No. 12 (3/8 inch (9.5mm) diameter) cord is used.

FILTER CLOTHS

JWI has supplied the cloths based on criteria supplied by the customer, or based on sample
processing in IWI's process laboratory. Should the process change, JWI recpmmends that
the cloth type be evaluated for suitability. Following is information to help you understand
cloths and how they work. Detailed questions should be directed to the JWI's lab directory
noted in the customer service section of this manual. '

Cloths for non-gasketed plates are hung over the plate, extending from top to bottom, and
are held in place by eyelets which fit over the cloth-pins on top of the plates.. With the non
gasketed plate, the filter cloth provides the seal between the plates. Leakage will occur
during operation even though JWI supplies the non-gasketed plate cloths with latex edging.
The latex will cut down the wicking action somewhat, but will not eliminate it. The
gasketed plate allows less leakage than the non-gasketed plate due to an o-ring seal around
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SECTION 5- General Description

This system provides self-compen$ating pressure for stack contraction or expansion. If
stack contraction occurs, the hydraulic thrust reduces, causing an imbalance in the pump.
The pump then cycles to restore the hydraulic thrust to the desired setting.

During many applications involving polypropylene fIlter elements, especially when
fIltration temperatures are high and wash temperatures low, filter stack expansion and
contraction can create increased stresses on the press. Under such circumstances,
excessive leaking, frame bowing, and even structural failure of the press may result due to
excessive clamping force between the plates. The excess hydraulic pressure that results
bleeds back to the hydraulic reservoir through a relief valve, maintaining the desired
hydraulic thrust.

A pressure difference between clamping force and relief pressure is provided for process
startup. At the beginning of a process cycle, a temporary peak is seen in the hydraulic
pressure. This is caused by initial slurry flow into the press. If the relief pressure is set too
closely to the clamping pressure, the relief will dump hydraulic fluid back to the reservoir.
This will cause leaking since the follower has moved slightly and allowed movement of the
plates. It is therefore necessary to maintain at least a 400 psi (27 bar) difference between
the clamping force and the relief setting.

BACKUP PLATE

A backup plate (a blank plate) can be inserted in a I-Press plate stack to isolate the fIlter
plates between the backup plate and the follower. The backup plate allows a smaller batch
to be processed since a smaller number of chambers are used in the process.

A
The tail plate MUST be relocated and inserted in front of the backup plate to
fonn a complete chamber. Together the two plates provide the strength needed
for safe press operation.

A .. For correct press operation, proper plate sequencing (1,3,1,3...) must be followed
_ when relocating the tail plate and backup plate.

RECESSED CHAMBER PLATES· GASKETED

The recessed chamber plate has the following features: plate recess, -feed eye, fIltrate
discharge eyes, fIltrate ports, drainage surface, and stay bosses.

Each plate recess is one half of a single chamber. Two plates pressed together create the
whole chamber. The slurry passes through the feed eye, to the chambers where the solid
portion of the slurry is deposited..
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SECTION 5- General Description

PRESS FRAME

The press frame incorporate three primary components- the head, the cylinder bracket,
and the sidebars.

The head end of the press serves as the fIxed loading surface for the plate stack. It
supplies the opposing force necessary for holding the plate stack together during
processing. The. head also serves as the interface between the feed inlet and discharge
connections.

. The cylinder bracket is the mounting ·surface for the hydraulic cylinder.

The sidebars connect the head and cylinder bracket. They support and guide the plate
stack, and maintain the plate strick position for proper sealing. The sidebars also support
the follower.

FOLLOWER

The follower is the moving portion of the fJ..1ter press used to compress the plate stack for
fJ..1tration cycles. The JWI follower uses a pin and clevis arrangement to attach to the
hydraulic cylinder. This serves two functions: '

-It allows the follower to tilt slightly if the plate stack is not square due to cake buildup
or other factors. This allows better sealing during a process cycle.
-It minimizes stress on the hydraulic cylinder rod.

CYLINDER & BOOT

The cylinder moves the follower opened and closed, and provides the clamping force
necessary to seal the plate stack during a·process cycle. A boot around the cylinder rod
provides protection froin dirt and process. )

HYDRAULIC POWER UNIT (M-71)

The hydraulic system provides the hydraulic fluid flow to the hydraulic cylinder. The
pumps convert plant air to hydraulic pressure through a ratio system that uses a large area
air piston at low pressure to produce a high hydraulic pressure on a small area hydraulic
piston. As the hydraulic ~utput approaches the desired preset pressure, the pump slows
down and stalls when the hydraulic force balances the air force. During fJ..1tration
operations, the air supply is maintained to the pump. The hydraulic force is then
maintained with no additional power supplied.
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. SECTION 6- Operation
,.

CLOSING PROCEDURE

If the air supply is properly connected to the press, the line pressure will register on the
"Line Air Pressure Gauge". Refer to the Specifications section for the required air
pressure.

1. Tum the·"Air Supply" switch to the "ON" position.

2. Tum the "Selector" switch to the "CLOSE" position. The hydraulic cylinder will extend
and move the follower and plate stack toward the head end of the press.

A
The press is now closed and appears to be ready for feeding of slurry. However,
the press does not have sufficient clamping force to stop leakage or squirting if
the feed pump is turned on. You must perform step 3 before beginning a feed
cycle!

3. Once the hydraulic cylinder is fully extended, turn on the "HYDRAULIC PUMP"
switch. The air-oil pump will begin cycling, and the "Hydraulic Pressure" gauge will
indicate building pressure. The cycling rate will slow as it reaches the preset closing
pressure. The pump will stall at operating pressure.

A
The Air Supply must be left "ON" at all times, and the Hydraulic Pump must be

. left "ON" during the complete process cycle and only turned "OFF" when the
press is ready for opening.

FILTRATION CYCLE (General)

.Running the Filtration Cycle

1. Open the feed valve and all f1ltrate discharges va.Ives.

2. Start the feed pump.

3. Run the feed pump "until maximum feed pressure has been reached and the pump has
stalled. I

4. Turn off the feed pump (if manually controlled) and close the feed valve.

The cycleis now complete, and the opening procedure can be performed (unless additional
cake processing is performed such as air blow or core blow).

\
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SECTION 6- 'Operation

Stopping Feed in Mid-Cycle

Although not recommended, if flow to the I -Press must be interrupted for a period of time,
such as overnight, IWI suggests that you restart the feed pump at a low pressure for 5 to 10
minutes before slowly increasing the pressure to the maximum. When the feed to the
press is interrupted, the build up of solid material tends to fall from the sides of the
chamber and settle to the bottom of the chamber, blocking the center feed hole. Restarting
the I-Press by using highJeed pressUre does not give the cake time to resoften and
distribute evenly in the chamber. Blocking the center feed hole can cause uneven pressure
build-up and possibly lead to plate breakage.

AUTOMATIC PUMP CONTROL SYSTEM

1. Tum the On/Off switch on the control panel to the "On" position.

2. Press the green "Start" button. The system starts, showing a green "System'On" light.
NOTE: If the green system on light is not illuminated. and the system does not start, the
yellow low hydraulic pressure light may indicate the press is not completely closed or at
clamped pressure. If the yellow light comes on during the filling cycle, the pump
system will completely shut down.

a Timer 1TR energizes, opening the number one solenoid valve. directing air through
. the number one regulator.

-The lapsed timer indicator starts operating and continues through the entire cycle
unless shut down manually, automatically, or bY'the low hydraulic pressure switch.
-A 25 psi (1.7 bar) reading registers on the regulated pressure gauge.
-The number one regulator opens the air piloted regulator to start operating the feed
pump at 25 psi (1.7 bar).
-The feed pump operates at 25 psi (1.7 bar) through the duration of the time set on
ITR.

b. Timer 1TR times out and 2TR energizes, opening the number two solenoid valve,
directing air through the number two regulator.
-The lapsed timer indicator continues operating through the cycle.
-A 50 psi (3.5 bar)reading registers on the regulated pressure gauge.
-The number two regulator opens the air piloted regulator to start operating the feed
pump at 50 psi (3.5 bar).
-The feed pump operates at 50 psi (3.5 bar) through the duration of the time set on
2TR. /
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SECTION 6- Operation

c; Timer 2TR times out and 3TR energizes, opening the number three solenoid valve,
directing air through the number three regulator.
-The lapsed timer Indicator continues operating through the cycle. "
-A 75 psi (5.2 bar) reading registers on the regulated pressure gauge.
-The number three regulator opens the air piloted regulator to start operating the feed
pump at 75 psi (5.2 bar).
liThe feed pump operates at 75 psi (5.2 bar) through the duration of the time set on
3TR. .

d. Timer 3TR times out and 4TR energizes, opening the number four solenoid valve,
directing air through the number four regulator.
-The lapsed timer indicator continues operating through the cycle.
-A 100 psi (6.9 bar) reading registers on the regulated pressure gauge.
-The number four regulator opens the air piloted regulator to start operating the feed
pump at 100 psi (6.9 bar).
-The feed pump operates at 100 psi (6.9 bar). When the pressure switch achieves its
setting, timer 4TR energizes and begins countdown. If the pump cycles, pressure is
temporarily lost to the pressure switch, and timer 4TR starts countdown again. If the
pump does not stroke during the designated time, timer 4TR times out, pumping
stops, and the "Press Full" light comes on.

3. The green "System On" light turns off, and the "Full" light illuminates. The press is
now ready for opening or cake purging cycles (such as air blow, core blow, or cake
wash if applicable).

AIR BLOW

NOTE: The manifold supplied includes air blow capabilities. Your particular proCess may
or may not require air blow.

NOTE: Air pressure should be set at 40 psi (2.1 bar).

1. Shut off the slurry pump.

2. For manifolds with three discharge valves, close all filtrate discharge valves.
For manifolds with four discharge valves, open the lower right fJ.1trate discharge valve
and close all other fJ.1trate discharge valves..

3. Close the feed valve(s).

4. Open the air valve. Run air through the press for 3-5 minutes. If this does not remove
all the water, longer fJ.1tration times should be performed.
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SECTION 6- Operation

5. Open the filtrate discharge valves. Gravity will drain the press. Allow several minutes
for press can now be opened (or perfonn core blow if applicable).

OPENING PROCEDURE

h Make sure the feed pump has been turned off, and the pressure has been bleda down. ..

1. The Air Supply switch must be left in the "ON" position.

2. Turn the Hydraulic Pump switch to the "OFF" position.

3. Turn the Selector switch to the "OPEN" position. Hydraulic pressure will bleed down,
then the follower will open with line air pressure.

4. When the press is completely open, turn the Air Supply to the "OFF" position. The
plates can now be shifted and the press emptied.

PLATE SHIFTER SEMI-AUTOMATIC

I. Open the press.

2. Move the Plate Shifter so that the push plates are between the first two plates at the
opening of the press.

3. Press and hold the rocker switch in the direction of the opening to start the shifting
sequence. The push plates raise, then extend to force the filter plate to the opposite

. side. Motion will stop if the rocker switch is released.

4. Release the rocker switch. The push plates will lower. .

5. Press and hold the rocker switch in the direction of the feed end of the press. The push
plates will retract. Motion will stop if the rocker switch is released.

6. Return to step 2 until the plate stack is completely shifted.
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SECTION ,- Preventive Maintenance

GENERAL MAINTENANCE

An effective maintenance program is ultimately the responsibility of the equipment's user.
Ifproperly maintained, the JWI I-Press will provide long and trouble free service. Use the
following suggestions in establishing a comprehensive maintemince program.

r

-Read and become familiar with this general maintenance information and the
troubleshooting information.

-Create a maintenance program and follow it diligently.

-Use common sense precautions to prevent damage to the press or any part of the press.

The following information and tables should be a starting point for a maintenance program.
Different slunies and factory conditions will affect press components differently. More or
less frequent maintenance may be required.

PLATE AND CLOTH MAINTENANCE

Keep cloths clean. Use a spatula to scrape cake off the surface. Cake buildup
can cause bending of the press frame. Excessive bending can lead to equipment
failure! Keep the cloths and plates as clean as possible, especially along the
sealing surface. Keep the following in mind when scraping cloths.

-Use care not to cut or rip the cloth.
-Cloths deteriorate over time and become more fragile and susceptible to tearing.
-Make sure the edge of the spatula is smooth.
-Do not tap the spatula on hard objects to remove cake from the spatula surface. This
may form dents or tears in the spatula surface that can tear cloths.

The filter cloth is the initial barrier that separates the solids from the liquid, therefore, the
filter cloth must remain porous to provide high filtration rates. During normal operation,
the filter cloth may gradually become plugged with small particles. The particles enter the
cloth and become lodged in the depth of the weave, leading to decreased fIltering action.
Iridications of plugged cloths are:

-Initial high filtration pressure.
-Long filtration cycles.
-Wet filter cakes.

The lodged particles must be removed periodically to maintain high fIltration rate~ and dry
cakes. A high-pressure, cold water, spray unit with a capacity of 800-1200 psi (55-80 bar)
and 2-10 gpm (8-38Ipm) should have sufficient capacity. A broad spray nozzle should be
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SECTION ,- Preventive Maintenance

used at a safe distance. If the pattern is too intense at a close distance, the cloth weave
may be forced apart, leaving openings that allow sludge. Contact JWI for infonnation on
availability of these units if you do not have one.

Ifhigh pressure washing does not improve perfonnance, carefully pull back a comer of the
filter cloth and check the drainage area and discharge ports of the plate for solids buildup.
If there is any buildup, the cloths must be removed, and the plates.and cloth backs cleaned.
Excessive buildup causes slow filtration cycles, and can lead to plate breakage.

If there is no buildup behind the cloths, slight changes in the process may have changed
the dewatering characteristics. Check all process parameters and insure that there have
been no changes to the slurry characteristics.

Ifnone of the above has provided a solution, a more thorough cleaning process to dissolve
the entrapped particulate will be required.

CLOTH WASHING

A recirculation cleaning method using a particulate dissolving solution is the most effective
cloth cleaning method. This method circulates an acid, caustic, or cleaning solution
through the press to dissolve b~t up particulate. The type of solution depends on the

. slurry. Contact JWI if you need assistance determiIiing the appropriate solution.

A
A

Be extremely careful when handling acids or caustics! Eye protection and
protective clothing is required. Should you get acid or caustic in your eyes or on
your skin, rinse with water immediately and seek medical attention if necessary.
Notify your supervisor of the incident.

.Do not acid or caustic wash non-gasketed filter plates unless extra precautions
are taken to contain the leakage between plates.

A Consult the chemical compatability chait in the safety section of this manual to
_ insure safe and proper operation of the press.

Setup & Requirements

-Storage tank of sufficient capacity to fill the press and allow for recirculation
approximately 1.5 times the holding capacity of the press:
-A low pressure (20-30 psi .(1.4-2.1 bar)) pump.
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SECTION ,- Preventive Maintenance

-Necessary plumbing (hoses or rigid PVC pipe) to isolate the press from the sludge
stream and allow for both recirculation to the storage tank and final draining of the spent
solution. A throttling valve installed in the return 1ID.e to the tank may be necessary to
insure complete top to bottom press filling and washing of the cloths.

Procedure

1. Clean filter cloths of all external material with a nylon cleaning spatulas.
2. Close the press.
3. Disconnect the center feed line from the sludge pump.
4. Connect the outlet of the acid pump to the center feed line of the press.
5. Connect the filtrate discharge outlet of the press to the recirculation tank.
6. Open the feed line to the press.
1. Start the feed pump. It may take considerable time to fill all the chamberS of the

press before the solution returns to the storage tank. Continually inspect the press for
leakage during fI.1.llilg and circulation.

8. Allow the solution to circulate for one to two hours.
9. Tum off the feed pump.
10. Perform an air blowdown to purge any remaining solution from the press.
11. Disconnect the wash system and reinstall the sludge pump and outlet lines.
12. Normal filtration cycles can now be performed.

The p~ates can also be "dip washed" by immersing them in a tank of solution. The
immersion method is less efficient than through-washing in the press and will require a
longer soak time. The plates will also float and require some method to keep them
submerged.

HYDRAULIC POWER UNIT MAINTENANCE

Filters

Filters must be maintained. The key to good hydraulic oil filtration is filter maintenance.
A machine may be equipped with the best filters available, and the filters may be
positioned in the syst~m where they do the most good, but if the filters are not cared for
and cleaned when dirty, the money spent for the filters and their installation has been
wasted. A filter that gets dirty after one day of service and is cleaned 29 days later gives
29 days of non-filtered fluid. A filter is no better than the maintenance afforded it.

Maintenance Suggestions

1. Set up a filter maintenance schedule and follow It diligently.
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SECTION 7- Preventive Maintenance

2. Inspect filter elements that have been removed from the system for signs of failure.
This may indicate that the service interval should be shortened or that the system
may have potential problems leading ultimately to failure.

3. Do not reuse any fluid that has been drained or leaked out unless it has been properly
filtered and cleaned.

4. Always keep the fresh fluid supply covered tightly.

5. Use clean containers, hoses and funnels when filling the reservoir. Use of a filter
cart when adding oil is highly recommended.

6. Use common sense precautions to prevent entry of dirt into components that have
been temporarily removed from the crrcuit.

7. Make sure that all clean-out holes, filler caps and breather cap filters on the reservoir
are properly fastened.

8. Do not run the system unless all normally provided filtration devices are in place.

9. Make certain that the fluid used in the system is of a type recommended by the
manufacturers of the system or components.

10. Befo~ changing from one type of fluid to anot:qer (e.g., from petroleum base oil to
a flre resistant fluid), consult component and filter manufacturers in selection of
compatible fluids since some oils may cause cylinder and component failure. Also,
consult the publication Recommended Practice for the use of Fire Resistant Fluids
for Fluid Power Systems published by the National Fluid Power Association.
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FOLLOWER

SECTION 7- Preventive Maintenance

ITEM FREQUENCY PROCEDURE

Follower Wheels (4 places) Quarterly Add ~rease until a sli~ht amount of ~rease SQueezes out.

Clevis (3 fittines) Semi-Annually Add grease until a slight amount of grease SQueezes out.

CYLINDER & BOOT

ITEM FREQUENCY PROCEDURE

Cylinder Boot Weekly Inspect boot for tears or holes. Repair/replace ifdamaged.
NOTE: It is important that the boot maintain a seal around
the cylinder rod since certain processes may cause quick
deterioration of the cylinder rod. Repair or replacement of
the cylinder would be quite expenSive, both in time and cost.

HYDRAULIC POWER UNIT (M-71)

ITEM FREQUENCY PROCEDURE

Clamp Pressure Daily Check for correct clamp pressure.

Relief Valve Quarterly check for proper setting.

Oil level Weekly Check for proper level.

Oil FJ.1ter Monthly Inspect and/or clean.

Oil FIlter Yearly Replace

Hydraulic Oil yearly Replace: using type of oil noted in Specifications section of
this manual.

PROCESS MANIFOLD

ITEM FREQUENCY - PROCEDURE

Plumbing Weekly Inspect all plumbing connections for leakage.
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SECTION 7- Preventive Maintenance

PLATE SHIFTER SEMI-AUTOMATIC

ITEM FREQUENCY PROCEDURE

Lift Cvlinder Weekly Clean 2uide rods.

Push Cylinders Weekly Clean 2uide rods.

Lift Cylinder Monthly Operate with no plates present PuSh plates should lift and
lower smoothly. See Troubleshooting section if needed.

Push Cylinder Monthly Operate with no plates present Push plates should extend
and retract smoothly. See Troubleshooting section if
needed.
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JWI®-

RECESSED CHAMBER PLATES- GASKETED

SECTION 8- Troubleshooting

TROUBLE PROBABLE CAUSE REMEDY

Plate breakage. 1. Clogged feed ports. 1. Remove excess slurry remaining in feed eyes using
a nylon cleaning spatula.

2. Irregular pumping of feed pumps. 2. Check pump to insure adequate pumping capacity
and discharge pressure. Restart pump at a very

, low pressure and gradually build pressure.
3. Short batches with insufficient solids. 3. Have enough slurry available to complete the fllter

- cycle, or obtain a back-up plate to shorten the
cycle.

4. Solids build up in plate drainage areas reducing flow to outlet Plugged 4. Inspect plate drainage areas behind cloths
or partially plugged outlet frequently. Some cloths may allow more solids to

pass through than other style cloths (consult JWI).
Unplug and clean outlet

5. High velocity constant pressure/flow pumps such as progressive cavity 5. Use pumps with a pressure/flow curve
pumps used for feeding sludge to the press may cause breakage due to corresponding to the f1ltration curve of the material
velocity shock on one side of the plate. being flltered.

6. Improper use of back-up plate. 6. Place back-up plate directly behind tail plate. Do
not use tail plate alone to shorten chamber size.

7. Pressure Loading of plates- feed valve is closed when the feed pump is 7. Open all valves before starting feed pumps.
started, or outlet valves are closed when the feed pump is started.

8. Careless handling of plates. 8. Handle plates carefully. Do not drop on side bars
durin~ installation or cleanin~.

Water leaks out between plates. 1. Gaskets loose or tom. I.' Reinstall or replace.
2. Low hydraulic pressure. 2. Increase to required pressure.
3. Wrinkle or hole in fllter cloth. 3. Replace f1lter cloth.
4. Filter cake present in sealing surface. 4. Use nylon cleaning spatula to remove cake from

sealin~ surface.

Filter cloths pull out of grooves during operation. A full cake was not developed before wash or blowdown, causing cloth to Be sure chambers are completely full before wash or
be pushed out of the caulkin2 2roove. blowdown. The fllter cake will then 'support the cloth.

Filter cloths pull out of grooves during operation, even Improper size sash cord for cloth or application. Future cloths should be made with a slightly larger sash
though fUll cakes are being built. cord. Contact JWI, Inc. for recommendations.
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JWI®
FILTRATION CYCLE

SECTION 8- Troubleshooting

TROUBLE PROBABLE CAUSE REMEDY

Solids in FJltrate 1. Holes in ruter cloths. 1. Replace ruter cloths. Be careful when'scraping cake-
sharp edges may tear cloth.

2. Filter cloth in head plate improperly installed. 2. Replace.
3. Filter cloth sash cord out of groove in gasketed plates. 3. Clean groove and drainage surface behind cloth and

reinstall.
4. Incorrect filter cloth for application. 4. Consult JWI. Submit sample for testing.
5. Chan~e in feed characteristics. 5. Consult JWI. Submit samole for testifil~.

No fJlter cake formed (very little flow) 1. Material not amenable to pressure filtration. 1. Consult JWI. Submit sample for testing.
2. Filter cloths blinded from polymer,oils,fine particulate,too high initial flow 2. Clean or replace fJlter cloths.
3. Feed oumo, feed line, or suction line 01u22ed. 3. Clean as needed.

Partial filter cake formed (firm on edges, liquid in l. Material not amenable to pressure filtration. I. Consult JWI. Submit sample for testing.
center) 2. Too low air pressure to feed pump (if air driven) 2. Increase air pressure to maximum rating of ruter

press (last stage).
3. Pump located below or too far away from filter press. 3. Relocate pump next to filter press.
4. Filter cloths partially blinded from -polymers,oils,fine particulates. 4. Clean or replace fJlter cloths.
5. Ran out of feed material. 5. Wait until more feed material is available or obtain

backup plate.
6. Premature termination of cycle. 6. Allow longer time period between pump strokes at

high pressure.
7. Bodyfeed dosa2e too low, or inadauate nretreatment 7. Increase bodyfeed dosa~e or re-evaluate treatment.

-
Uneven filter cake formation. 1. Clogged feed eye. 1. Clean at end of every cycle.

2. Plugged drainage surfaces or drain ports. 2. Remove cloth and clean.
0 3. Filter cloths partially blinded. 3. Clean or replace fJlter cloths.

4. Flow rate too low. 4. Increase air pressure or pump size.
5. Stopped feed pump during cycle and then restarted (filter cake slumps 5. Restart pump at low pressure and gradually build
blockin2 feed eve). oressure.

Cycle time too long. 1. Too low of solids in feed slurry. I. concentrate/thicken solids in feed material.
2. Dewatering characteristics of feed material. 2. Add filter aid or evaluate treatment alternatives.
3. Filter cloths partially blinded. 3. Clean or replace ruter cloths.
4. Feed pump undersized- Too low of flow rate. 4. Replace with larger pump.
5. Too low or air pressure to feed pump (if air drive) 5. Increase air pressure to maximum rating of filte

press.
6. Filter press oversized. 6. Wait until more feed material is available before

running cycle, or obtain backup plate.
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JWI®
AUTOMATIC PUMP CONTROL SYSTEM

SECTION 8- Troubleshooting

TROUBLE PROBABLE CAUSE REMEDY

Pressing the "Start" button will not start a cycle. 1. Insufficient air supply to system. 1. Insure 100 psi (6.8 bar) system pressure.
2. Hydraulic pump not turned on. 2. 3. Follow press closing procedure for proper
3. Air supply switch not turned on. operation.

Pump stops in mid cycle- "Low Hydraulic Pressure" I. Air supply pressure dropped and clamping force lost. I. Insure 100 psi (6.8 bar) system pressure.
light illuminated. 2. Press closure switches in wrong position. 2. "Air Supply" switch must be "On", "Hydraulic

Pump" switch must be "On".

PLATE SHIFTER SKMI-AUTOMATIC
(reference drawing 10238900)

TROUBLE PROBABLE CAUSE REMEDY

-
Only one lift cylinder operates. 1. Lack of air to cylinder. 1. Insure air supply of 60 psi.

2. lammed lift cylinder or push cylinder on slow side. 2. Clear obstruction.
3. Exhaust line from top of slow lift cylinder plugged or not exhausting. 3. Clean or replace.
4. Speed control No. 15, 16 to lift cylinder plul!l!ed. 4. Clean or replace.

Lift cylinders to not operate together. 1. One push cylinder binding or robbing side of shifter housing excessively. I. Adjust as needed.
2. Air restriction to slow lift cylinder. 2; Clear lines & ports.
3. Sticky lift cylinder. 3. Replace/repair cylinder.
4. Exhaust restriction on slow cylinder. 4. Clean/replace exhaust muffler.

With both lift cylinders up, the push cylinders do not 1. Adjustment of one or both limit switches (No. 14) resulting in no air to I.Adjust limit switch.
operate. pilot control of push cylinder valve #12 or#13.

2. Speed controls on push cylinders closed down too far. 2. Open speed control.
3. Exhaust from cylinder plugged. 3. Clean/replace exhaust muffler.
4. Valve No. 12 & 13 not operatinl! prooerly. 4. Replace/repair valve.

Lift cylinders drop too fast when push button is Speed control on bottom of No. 15 & 16 not set properly. Open 1/2 tum.
released.

Lift cylinders banI! in the UP motion. Speed control on top of No. 15 & 16 not set orooerlv. Open 1/4 tum.

Only one lift cylinder drops when push button is I. Speed control to slow cylinder closed too far on bottom. 1. Open speed control.
released. 2. No air to slow cylinder. 2. Insure air supply of 60 psi.

3. Sticlcv lift cvlinder or nush cvlinder robbin!!. 3. Adiust as needed.
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JWII' SECTION 8- Troubleshooting

Push cylinders do not operate .together. 1. One cylinder sticley. 1. Replace/repair cylinder.
2. Speed control not adjusted properly. 2. Open both speed controls on cyinders No. 10 & II,

activate push cylinders out noting fastest one. Close
speed control on fast cylinder until it equals slow
cylinder extension.

3. Guide rod bent, dirty, or needs lubrication. 3. Replace/repair cylinder.

Only one push cylinder returns. 1. Guide rod bent,-dirty, or needs lubrication. 1. Repair as needed.
2. Lack of air to front of slow cylinder. 2. Adjust flow.
3. Exhaust of slow cylinder plugged. 3. Clean as needed. '.

4. Speed control Dlulu~ed. 4. Clean as needed.,

Lift cylinders do not return when push button is 1. Lift speed control on top of No. 15 & 16 closed down too far. 1. Open control.
released. 2. Lift speed control on bottom of No. 15 & 16 plugged or closed down too 2. Open control.

far. /

3. Lift valve No. 17 inoperative. 3. Repair/replace valve.
-

Push plates do not align between plate handles. 1. Mechanism out of alignment. 1. Adjust "V" rollers from inside shifter cabinet for
proper alignment.

2. Bent shifter rails. 2. Repair/replace rails.

Plates do not separate. or do not push all the way Insufficient air supply pressure. Raise pressure- insure 40-60 psi air supply pressure.
across openin2.

Plate handles bending. Too high air supply pressure. Lower pressure- insure 40-60 psi air supply pressure.

"
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NO.

HYDRAUUC PUMPING UNIT
CONTROL CENTER
FOLLOWER ROLLER
STAINLESS STEEL SIDEBAR CAP
CYUNDER
CYUNDER BRACKET LEG
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SIDEBAR
HEAD LEG
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DESCRIPTION

.HOIE...:A:.:.
- AIR INLET 0.375 NPT

- llIN AIR PRES. - 85 PSI
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1 2 3 4 5 6 NOTE: THREAD TAPE TO BE USED ON ALL
THREADED FITIINGS

£ ALL SLIP JOINTS TO BE CEMENTED
8 TOGETHER WITH PVC CEMENT ONLY

**ITEM NO. 15 TO BE SHIPPED WITH THE
[~) f(~:5. - MANIFOLD (NOT INSTALLED BY JWI)

;: L.:::::'~ ~J 9
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< ± 2' .O~; i~05 OPEN DURING AIR BLOWDOWN. JDH A CORRECT PART NUM8ER 895 02-14-90 DWG. NO.

00 NOT SCALE CHG. BY SYM. DESCRIPTION E.C.N. DATE SUPS'D BY 1002 7 313
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- - - -- - - -- . - - -- . - -
RAW STOCK NO.

4 NPT

MALE ELBOW SWNEL 90"

TUBE SLEEVE S.S.

OESCRIP1lo../llArL

PRESS
630 BOD 1000

FEMALE CONNECTOR
PIPE NIPPLE
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SPOOL VALVE

MALE PIPE ADAPTER

Y-TUBE EXHAUST BRACKET

FILTER - AIR
MALE CONNECTOR

FEMALE CONNECTOR-BRASS
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MALE ELBOW SWNEL 90"

FEMALE CONNECTOR - BRASS

REDUCING PIPE NIPPLE

PIPE NIPPLE
·'MALE ELBOW SWNEL 90"

PART NO.
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SECTION 10- Spare Parts

SPARE PARTS

JWI includes the following list of spare parts, and recommends that the end-user review
.this list and decide what spare parts to stock for his operation. Some items are wear items·
~d will deteriorate at different rates depending upon specific processes. Other parts,

j although unlikely to fail, are recommended because failure will cause part or all of the
system to be down. Some items might have a long lead time, or might be costly to stock.
The end user must decide what parts of the system are critical to his operation (example:
one user might require drip trays to be functional for every cycle, another might only need
it for washing and could work without the drip trays until a part could be ordered). JWI
recommends that the end user work closely with the JWI spare parts department to

. determine the most cost-effective parts to have on hand.



Series 2H

HEAD END

Series 3H

NOTE: Cylinder body seal backup washers, symbol 26, are no longer required on aU bore size cylinders.

.Back-Up Washer -----..-.,
Llpseal ----.....

(Groove B)

Rod End (Air)
Side of Piston

.Table A- .JWI PISTON SEAL KITS
TIE ROD

CYLINDER BORE JWI PART TORQUE
SERIES SIZE NUMBER (FT. LBS.)

2H 4" 10333616 . 130

2H 6" 10333605 525

3H 8" 10333602 1168

3H 10" ·10333628 700

3H 12" 10333629 1320

3H 14" 10333630 1000

3H 16" 10333632 2100

PolyPak
(Groove A)

Blank End (Hyd)
Side of Piston

TABLEB

Retainer Boll Torque

Bolt Cia. Torque

1/4" 60 In.-Ibs.

5116" 10 fI.-Ibs.

318" 20 ft-lbs.

7/16" . 3S fI.-Ibs.

112-13 S5ttAOO.

5/8·11 9Ott.-IOO.

314-10 180 tt.-Ibs



Parker Series 3H Large Bore·
High Pressure Hydraulic Cylinders

·SpeCIAL FoL'tPAJ< L,P5£AL 10 BE.

-----n---,- - ...............-...;..---,-- --4--+l-HH-I-H4==3fIIllli

Irts Identification

. 'arts
Identification

SYM NO.
1 HEAD

·7 CAP
. 15 CYLINDER BODY

17 PISTON BODY - Lipseal
18 CUSHION SLEEVE
19 TIE ROD
23 TIE ROD NUT - Non-Locking
~6 BACK-UP WASHER, Cylinder Body
27 . RETAINER
37 PISTON ROD
40 WIPERSEAL
41 ROD SEAL (Polypak)
42 L1PSEAL, Piston
42b L1PSEAL (Polypak)
43 BACK-UP WASHER, Polypak

SYM NO.
44 BACK-UP WASHER, Lipseal
45 O-RING, Gland to Head
46a CUSHION SEALING RING
47 O-RING Cylinder Body ,

55 PISTON LOCK PIN
69 O-RING, Cushion Adj. & Chk Screws
70 CUSHION ADJG NEEDLE SCREW
71 CHECK VALVE BALL
72 CHECK VALVE SCREW
117 ROD BEARING
122 RETAINER BOLT
123 WASHER, TIE ROD NUT
136 SPACER, Cushion.
137 CUSHION SPEAR. Detachable
138 BOLT. Cushion Spear



Partse" -nt-ifj-ca-tio-n

SYM NO.
1 HEAD
7 CAP
14 GLAND
15 CYLINDER BODY
17 PISTON BODY - Lipseal
18 CUSHION SLEEVE
19 TIE ROD
23 TIE ROD NUT - Non-Locking
26 BACK-UP WASHER, Cylinder Body.
27 RETAINER
34 PISTON ROD
40 WIPERSEAL, Gland
41 L1PSEAL, Gland

Parker Series
2H, Cylinders

-@-spalat.. t&.'tPAI< L,P5CAL To BE.. Q.J CAP

. E",a SID£, Qo.al.V.

SYM NO.
42 L1PSEAL, Piston
42b L1PSEAL (Polypak)
43 BACK-UP WASHER, Polypak
44 BACK-UP WASHER, Lipseal
45 O-RING, Gland to Head
46a CUSHION SEALING RING
47 O-RING Cylinder Body
69 O-RING, Cushion Adj. & Chk Screws
70 CUSHION ADJG NEEDLE SCREW
71 CHECK VALVE BALL
72 CHECK VALVE SCREW.
73 CUSHION BUSHING; Cap end
74 RET. RING, Cushion Bushing



.,111' 2755 772rh Avenue, Holland, Michigan 49424-9604 U.S.A- Telephone (676) 772-9077 - Fax (676) 772-4576

J-PRESS SPARE PARTS PRICE LIST
800 mm, 100 psi, Sidebar Design

.11111.

IPart Number Item Description Unit Pric~

• Note: Consult factory with J-Press serial number for specific part number.

Prices subject to change.



JNI.
.11111 2155 112th Avenue, Holland, Michigan 49424-9604 U5.A.- Telephone (616) 772-9011-·Fax (616) 772-4516

AUTOMATIC PUMP CONTROL SYSTEM
Cabinet Assembly - Drawing #11386303

I Item Part Number Item Description Unit Price I

,

• Note: Consult Factory with J-Press serial number for specific part number.

Prices subject to change.

(Page 1 of 2)



JNI.
",6111 2155 112th Avenue, Holland, Michigan 49424-9604 U5.A.- Telephone (616) 772-9011- Fax (616) 772-4516

AUTOMATIC PUMP CONTROL SYSTEM
Cabinet Assembly - Drawing #11386303

Item Description

• Note: Consult Factory with J-Press serial number for specific part number.

Prices subject to change.

Unit Price I

(Page 20f2)



Jill' 2155 112rh Avenue, Holland, Michigan 49424-9604 US.A- Telephone (616) 772-9011- Fax (616) 772-4516

J-PRESS .SPARE PARTS PRICE LIST
Semi-Automatic Plate Shifters, Sidebar Design

.INI.

IPart Number Item Description' Unit Pricej

• Note: Consult Factory with J-Press serial number for specific part number.

Prices sUbje~ to change.
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630 800 1000

sCALE IDRAWN
3/4 OLM

PIPE NIPPLE
HYDRAUUC PUMP

MALE PIPE ADAPTER

MALE CONNECTOR

MALE ELBOW, PORTED 1/4NPT

STREET TEE PORTED 1/4NPT

MALE BRANCH TEE SWIVEL

REUEF VALVE

1/40.0. X .035W X 8.055 TUBE
MALE ELBOW

MALE CONNECTOR
1/20.0. X .049W X 15.555 TUBE

TUBE SLEEVE 1/4

MALE PIPE ELBOW

HYDRAUUC IN-UNE FILTER

TUBE SLEEVE 1/2

PIPE NIPPLE

MALE CONNECTOR

MALE CONNECTOR

RELEASE VALVE

o.t.n: lIT\.[

~;~~90 HYDRAULIC MODULE
A ~ ON c.oo WIIH _ .-TE owe. NO•

DESCRIPTION C 100171 00

20 1 10042600
19 1 10018101
18 1 10020900
17 1 10042300
16 1 10057600
15 1 10021000
14 1 10017501
13 1 10057200
12 1 10017400
11 2 10018800
10 1 10081000
9 2 10017402
8 1 10019900
7 1 10042701
6 2 10018100
5 1 10057305
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1 1 10019401
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IAUTOMATIC PUMP CONTROL SYSTEM

GENERAL DESCRIPTION

The Automatic Pump Control System is designed to automatically increase the feed pump
pressure during the filtration cycle. Low initial feed pressure allows a soft layer of slurry
particles to be deposited on the filter cloth. This layer becomes the filtering media,
enhancing the filterability of the incoming slurry. High initial feed pump pressures can
1:>Uild a very tightly packed, impermeable layer of solids on the filter cloth, restricting the
.flow of slurry, and ultimately the density of .the cake.

The Automatic Pump Control System automatically increases the feed pressure in four
intervals throughout the fill cycle. These intervals and pressure are fully adjustable to suit
the type of slurry and the percentage of solids. Cycle completion and automatic shutdown
occur by monitoring the cycling of the feed pump at the final pressure.

Also incorporated into the system is a low hydraulic pressure safety shut down device.
Any time the hydraulic pressure drops below the preset limits, the system completely shuts
down, eliminating any possible leaking. The control panel features various switches, pilot
lights, and timers to give at-a-glance monitoring of the system.

Variables
,

1. Timers 1TR,2TR, and 3TR are duration timers, simply running the designated pressure
through the time specified. Timer 4TR monitors the time between strokes of the feed
pump, it is not a duration timer. Therefore, slight changes in timer 4TR can greatly impact·
the cycle time and cake quality.

2. Pressure regulator four must be set at the terminal filtration pressure. This must not
exceed the designed pressure of the JWI press.

3. The pressure switch should be set 5 psi (0.3 bar) or less below the terminal filtration
pressure. The pressure switch operates timer 4TR by monitoring the air pressure to the
air-driven pump. When the pressure sWitch achieves its setting, timer 4TR energizes and
begins countdown. Ifthe pump cycles, pressure is temporarily lost to the pressure switch,
and timer 4TR starts countdown again. If the pump does not stroke during the designated
time, timer 4TR times out, pumping stops, and the "Press Full" light comes on.

revised 06/06/94 APCS- page 1 of 5



INSTALLATION AND SETUP

Initial Hookup

1. Mount the control panel near the filter press (unless factory installed).
2. Connect electrical service (see schematic).
3. COnnect wires from the low hydraulic pressure"switch, located in the pump cabinet, to

the control panel (unless factory installed).
4. Install the air piloted regulator at the feed pump (see schematic).
5. Connect the pilot line and the pressure gauge line from the panel tathe pilot regulator.
6. Connect a filtered and regulated air line supply to the control panel per .
7. Air supply should maintain not less than 100 psi (7 bar).

Setup

NOTE: Disconnect all power to control panel prior to making adjustments.

Timer and Regulator Settings

JWI recommends the folloWing timer and regulator settings only as a starting point. These
values will change depending on the specific process. Some slurries such as metal
hydroxides dewater easily and have process times of only a few hours or less. Other
slurries such as biological sludges are slower to dewater and may take 8-10 hours or more.
Consult JWI ifyou need assistance setting filtration parameters.

Timer
ITR
2TR
3TR
4TR

Time
30 minutes
30 minutes
30 minutes
1 minute

Regulator
Stage 1 - 25 psi
Stage 2 - 50 psi
Stage 3 - 75 psi

Stage 4 - 100 psi

The psi settings of the solenoid controlled regulators will only show when the system is in
operation and will read out on the regulated pressure gauge located on the control panel.

Pressure Switch Setting

The solenoid controlled regulator number four (4) must always carry a 5 psi (0.3 bar)
higher reading than the 8djustable aU- pressure sWitch setting.

See the operation section for detailed operation description.

revised 06/06/94 APCS- page 2 of 5



OPERATION

1. Turn the On/Off switch on the control panel to the "On" position.

2. Press the green "Start" button. The system starts, showing a green "System On" light.
,NOTE: If the green system on light is not illuminated, and the system does not start, the
yellow low hydraulic pressure light may indicate the press is not completely closed or at
clamped pressure. If the yellow light comes·on during the filling cycle, the pump
system will completely shut down.

a Timer 1TR energizes, opening the number one solenoid valve, directing air through
the number one regulator.

-The lapsed.timerindicator starts operating and continues through the entire cycle
" unless'shut down manually, automatically, or by the low hydraulic pressure switch.

-A 25 psi (1.7 bar) ieading registers 'on the regulated pressure gauge.
-The number one regulator opens the air piloted regulator to start operating the feed
pump at 25 psi (1.7 bar).
-The feed pump operates at 25 psi (1.7 bar) through the duration of the time set on
ITR.

b. Timer 1TR times out and 2TR energizes, opening the number two solenoid valve,
directing air through the number two regulator.
-The ~apsed timer indicator starts operating and continues through the entire cycle
unless shut down manually, automatically, or by the low hydraulic pressure switch.
-A 50 psi (35 bar)reading registers on the regulated pressure gauge.
-The number two regulator opens the air piloted regulator to start operating the feed
pump at 50 psi (3;5 bar).
-The feed pump operates at 50 psi (35 bar) through the duration of the time set on
2TR. )

c. Timer 2TR times out and 3TR energizes, opening the number three solenoid valve,
directing air through the number three regulator.
-The lapsed timer indicator starts operating and continues through the entire cycle
unless shut down manually, automatically, or by the low hydraulic pressure switch.
-A 75 psi (5.2 bar) reading registers on the regulated pressure galige.
-The number three·regulator opens the air piloted regulator to start operating the feed
pump at 75 psi (5.2 bar).
-The feed pump operates at 75 psi (5.2 bar) through the duration of the time set on
3TR.

d. Timer 3TR times out and 4TR energizes, opening the number four solenoid valve,
directing air through the number four regulator.
-The lapsed timer indicator starts operating and continues through the entire cycle .
unless shut down manually, automatically, or by the low hydraulic pressure switch.

revised 06106/94 APCS- page 3 of 5



-A 100 psi (6.9 bar) reading registers on the regulated pressure gauge.
-The number four regulator opens the air piloted regulator to start operating the feed
pump at 100 psi (6.9 bar). .
-The feed pump continues to operate at 100 psi (6.9 bar) unti14TR indicates cycle
complete.

3. The green "System On" light turns off. and the "Full" light illuminates. The press is
now ready for opening or cake purging cycles (such as air blow. core blow. or cake,
wash ifapplicable).

revised 06/06194 APCS- page 4 of 5



TROUBLESHOOTING

TROUBLB PROBABLE CAUSB RBMBDY.
-

Pressing the "Start" button will not start a cycle. 1. Insufficient air supply to system. 1. Insure 100 psi (6.8 bar) system pressure.
2. Hydraulic pump not turned on. 2. 3. Follow press closing procedure for proper
3. Air supply switch not turned on. operation.

Pump stops in mid cycJe- "Low Hydraulic Pressure" 1. Air supply pressure dropped and clamping force lost 1. Insure 100 psi (6.8 bar) system pressure.
light illuminated. 2. Press closure switches in wrong position. 2. "Air Supply" switch must be "On". "Hydraulic

Pump" switch must be "On".

revised 06/06/94 APCS- page 5 of 5
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DESCRIPTION/MAT'l

=

AllEN BRADLEY
COMPONENTS

PART NO.

L1 HYDRAUUC PRESSURE L2

FRN-R1 SWITCH MOUNTED IN
CABINET OF PRESS " /5 0--t LOW HYDRAUUC1AOFF ON rr- I 0=

START PRESSURE

~
/ ,

3 1 4 6 " /

~SYSTEM ON

R1 4TR / '--- ,
3

"---' 7

4
R2 R2

5.
9
~

8
R2~~,5

R1 I R1
6

1"'- ~ 110f
~ I I ~-~

10 " /7 • @---... PRESS FULL

/ "
8 ,6 ~~~.10I

lTR 119 ~" tiG' IV-i 25 PSI SOLENOID

12
10 ~I

~ ~~.il,12
2TR" "

13
11

..

I~ 50 PSI SOLENOID

12 ~ I 14
~" . ..u,14~

23 /'\. IT 15 :V---t 75 PSI SOLENOID13

R1
14 .~24

. I ~4TRNM 16
1_-..1.. 100 PSI SOLENOID

R1 /'-

~~
15 L.nL.J~ 25 . . . 4TR:~ 14,3

R1 RELAY AUXIWARY CONTACTS L2

16 AIR
PRESSURE

SCAlE
NONE

DRAWN
JDH

CH'K SHT. OF

, , I SUPS'D BY

UNlISS OTHERWISE NOTED
ltlI.DlANCES TO BE:

fABRICATION .Y6QlII!E
.00 ± .06 .00 ± .03

< ± 2' .000 ± .005
< ± r

00 NOT SCAlE
ICHG." B SYM. DESCRIPTION E.C.N. DATE

DATE
08-30-90
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TITLE

B-I0692902
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40 1 10798411 LABEL - SYS FUll - -
39 1 10798410 LABEL - SYS ON - -
38 1 10798409 LABEL - LOW HYD - -
37 1 10798408 LABEL - UNE 2 -
36 1 10798407 LABEL - GRNO - -
35 1 10798406 LABEL - TIMER 4 - -
34 1 10798405 LABEL - TIMER 3 - -
33 1 10798404 LABLE - TIMER 2 - -
32 1 10798403 LABLE - TIMER 1 - -
31 4 10936101 TIMER ATC - -
30 4 10022000 SOCKET , CONNECTING - -
29 TUBING .25 00 RED 10023902 6.000
28 1 10019602 ELBOW .12 NPT - .25 TUBE - -
27 3 10019900 TEE .12 NPT - .25 TUBE -
26 3 10019401 CONNECTOR .12 NPT - .25 TUBE -
25 2 10020300 COUPUNG .12 - -
24 3 I 10023500 VAlVE SHUTTLE - -
23 5 10020002 ELBOW 90 STREET .12 - -
22 8 10020100 NIPPLE .125 X CLOSE - -
21 4 10024701 REGULATOR - -
20 4 10023300 VAlVE - SOL. - -
19 1 TRACK PHOENIX (36") 2.75" 10140600 .0763
18 1 TRACK PHOENIX (36") 7.75" 10140600 .2152
17 1 TRACK PHOENIX (36") H)" 10140600 .2777
16 1 10241302 LENS CAP - RED - -
15 1 10241304 LENS CAP - AMB - -- , 14' 1 10241303 LENS CAP - GRN - -
13 3 10022301 UGHT PILOT , BASE - -
12 1 10022200 SWITCH - GRN PUSH BUTTON - -
11 1 10022100 SWITCH 2-POS -

- I 10 1 10593500 TIMER MOUNT I'RAt.4E - -
- I 9 1 10023000 TIMER ATC - -

8 1 10041800 VAlVE CONTROL ASS'Y 41P - -
- I 7 2 10041900 VAlVE CONTROL ASS'Y 31P - -

2.000 I 6 1 10023804 GAUGE 0-6000 PSI - -- I 5 3 10023600 GAUGE 0-160 PSI -
4 1 10066600 PLEXIGLASS .12 X 3 X 9.5 - -
3 1 10067300 MOUNTING PLATE
2 1 10568400 OVERLAY APCS I - I -- 1 1 SEE TABLE ENCLOSURE I - 1 -

=-- IlOl GI'I. "'110. ~ _SlllCICIIO. _SlllCIC
GI'I.=-- JItII IUD 1l2TH M)U- t«I.1MCl, Ml 4M2.

Ie. u.s.A.-
~N
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! 4 10038300 WASHER fLAT .25 SS
, 4 10038800 NUT HX FUll .25-20 SS

4 10066800 SCREW PAN HO SLT .16-32 X .25
2 100315202 SCREW SELF ORL PHLP .19 X 1.00 , -
5 10315201 SCREW SELF ORL PHLP .19 X .50
6 10315200 SCREW SELF ORL PHLP .19 X .75 -

57 : 3 10020000 ELBOW STREET .25 NPT - .25 FNPT -
56 ··3 10019200 CONNECTOR .25 NPT - .25 TUBE -
55 ~BING .25 00 CLEAR 10023900
54 1 10019501 [TEE .25 TUBE
53 1 10020600 ELBOW SWIVEL .25 FNPT - .25 FNPT • -
52 I 4 10022006 CUP - RELAY
51 1 10023203 RELAY LY3 I -
50 ; 1 10022008 SOCKET - CONNECTING PTl'11-A I -
49 1 10023202 RELAY LY2
48 . 1 10022007 SOCKET - CONNECTING PTl'OBA-E -
47.: 1 10019601 ELBOW .25 NPT - .25 TUBE -
46' 1 10609100 SWITCH - PRESSURE -
45, 1 10022701 BLOCK , TERMINAL -
44: 1 10024400 FUSE I'RN-1 -
43 I 1 10022600 FUSE BLOCK -
42 ·1 10798402 LABEL - RELAY 2
41 ~ 1 10798401 LABEL - RELAY 1

r;o::
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~
""""

A
ASS'Y PART NO OFSCRIPTION ITM 1 PT NO
10185900 CYL BRKT MTG 10022503
10185901 LEG t.ATG LH. 10022501
10185902 LEG t.ATG R.H. 10022502
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INSTAllATION
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DIMENSIONS:

_S
M1u.lUErERS

Belore SlaIting your design read the safely statement.

PANEL MOUM11NG:

To panel mount. cuta 1~ square cutout (1.31 1ncI1es).

1. "-t the 339A through the panel from the fnlnt with the plug going
ttwough the cutout first.

2. While hoking the 339A In place, push the mounting llnIdIet CMlf the
339A fIOm thebec*and snap inIoplaoe as shown Inthe panel mounting
ciiilllllSlollS draWing.

3. When using the 339A In a·paneI~oonf~ the optional
03192614500~ r;od(et can be used. See iIlustraton below.

--:~=;jJJ-,
5O..DE'tSSC.c>MC'C)11
U5(C~'OOl

'woe... (~, AEQuIlIIl(O

re_SNAPSINfO
REAAOFSOO<ET
AFTER AnACHlNGWlRES'

SE111NG THE RANGE AND nMING MODE:

Referto thedrawing. Usingasmall saewdrtYer lnser18dlnto1heedjusting
Ilot as shown. IVtaIe 1he range or mode IIdjusling awlIich. The.range
selected will appear tvough the window at the top 01 the dial ... The
timing mode is indicated on the housing.

---
---

--
ONDEUYTYPICAl. CIRCUIT

'"

OPERAT1ON
Tming begins wtlen the SlaIt switch is
dosed. This starts III oscillator which
IUIllI mafrequency detennined by the
tlme 1eCling. A fixed number 01 ClOUl1Is
fIOm the oscilIatDrdetermines the end al
the time c:yde. The time required to
acoompIistl this depends on the osclIlator
hquency. During timing, an LED located
on the diallac:e blQcs. For the Iirst len
percental the qde.the LED~
blinks once toIowed by a pause. For the
second 10'Jl., it blinks twice and so on
Incieating the c:yde progress. it Ilashes
rapidly and continuously after time out.

<* DElAY MODE

AI. lime 0Ul, the built-in relay transfllfS ils contacts. These contads Iemain transfened untiIlhe start swifd1
is opened or power is relllO\'ed by some other means. The 339A then resets and Is ready tor anolher
cycle.

INTERVAL MODE

When liming begins, the built.... relay transfers ils c:ontadS.~ contaelS remain hnsfened until time
out. The timer will not start again urd the start swildl is opened or power is~ by some other
means. The 339A then resets and is Illady for another eyde. \ .

V
J . ..

'tIJiD'
" .
"

TERMINAl WIRING:

. WIRING:



INSTALLATION INSTRUCTION 339A TOR

SPEC1ACATIONS FoC'ModeI339A
MODELS
ChoIce 01 tWo muIIirange units.
M models operate In~ or lntelvaI mode.

LOAD RELAY
TYPE:OPOT 10 AMPS f'lISistMI at 30 V DC 0(

250 VN; (or less)
'4HP@120VAC
Yo HP @ 240 VAC
2040 VA @ 240 VN;

UFE: 10 mlIIon opetCbll wilh no load
. 100,000 operaIiolll with:

10 HAPS at 30 vee (0( less) or
10 HAPS at 250 VAC (or less)

CONTACT MATERIAL:
SlMIr C8dmIum OxIde

lEMPERAl1JRE RAT1NG
·1r to 6O"C (0" to 14O"F) .

WEIGHT
2.5 oz. (7Og)

MOUNT1NG
Ptug-in octal base; mounts in any position
wilh Ntaining dips.
OPTIONS:~soc:ket

DIN rWl mounting socket
paneknounling adapter kit
pIug-on sodcet kit

RANGES
QlOice of two modelS
Six diaHselected ranges: .

1.0 and 10 sec. min. hr.
or
0.3 and 3.0 sec. min, hr.

MINIMUM SETTlNG
3% of I1II1g8, exalpt 75 m sec on 0.3
sec and 1.0 sec ranges.

Seaing~ :!: 10% 01 range
ocept 0.3 sec range : 20% 01 range.

REPEAT ACCURACY
Varies u a func:fiOl1 01 me lIOItage and
tempera1Ur8 but not 01 reset time
.. +'1- 0.5%' at conssant temperlIture and
. voltage. (or +1- 151nS,~isgreater)
b. + 1- 1%' at constant \'OIlage and tUl

temperature range. (0( +1- 25 ms. which
ever is greater)

Co +1- 1.5%' at c:onstaIlt temperature and lull
~ range. (0( +1- 25 InS, whichever
is greater)

d. +1- 2%' OYer fulI1IOItage and lemperalure
range. (or +1- 30 InS, whicheYer is greater)

Variations of line voIlage must be wiCtlln 95
and 132Y; 01 temperature between -1r and
6O"C (0" and 14O"F).
"V8riaIIon tIam_.__ ......

RECYCLE CHARACTERIS11CS
The Iim8r can be used as a pulse genefatOr
wilh l1 power wired lIvu its NC CIOlliadS. The
pulse .,;a be 35 ms to 90 ms long.
(<40 msee lypicaI pulse.)

RESET
.. 0 to 20 ms power inll!fT'UPtion: guaranteed

nolesel
b. 20 ms to 90 ms: it may reset. (<40 ms

typical reset).
Co 0-90 ms guaranteed to reset.
The TOR will reset propefly and not start timing
when subjected to an open SI8I1 switctlleaJcage
of 1.5 ma 0( less. (PfOll switch and Triac drive
8PPficationS)

POWER REQUIREMENTS
120 VAC: 95 - 132 VAC. 5OI6OHz

1nrustI- .4A
Alnling •.025 A

2<40 VAC: 190 - 264 VAC. 5060Hz
lnNsh -.2A
RUnnIng ••013A

24 V ACIOC: 19.2 - 26.4 V ACIOC
Inrush -.4A
Running -.050A

12 V DC: 9.6· 13.2 V DC

Inrush -.4A
Running - .07SA

ORDERING CODE 33tA 351 Q Z

IlASlCTYPE~_1 I
AAHGE,-------------'

359 Six diaI-se4ecIed ranges
(.3 or 3 sec. min. Iv.)

200 Six dial-selecled ranges
(1 or 10 sec. min. Iv.)

VOLTAGE AND FREQUENCY -------1
Q 12llVAC5OI6OHz
A ~VAC5OI6OHz

T 24VAC500'60Hz. 24VDC
E 12VDC

AAAAHGEMENT-------------'

:2 On delay. lnterwI mode

o Special

x

l-. FEATURES
X Slanclanl

K 5cIecial

ACCESSOfIlES

00008258500 8 Pift IUIlllOelOIN... sod<eI
033902S0300 Hold down lot__ sod<eI (2 req.cl)

0339025Q200 Hold down lot_sod<ets (2 req'dl

03393200100 Panel mounIinll llr8CI<el

03192614500 Plug on _Icit (81Jin1

A WORD ABOUT SAFETY .
Most of AlC"s produe:ts are designed for~ and om for~ applk:atlons. Because of. this, we usually are not a_re of how they
eventually will be used. However theY are frequently emploYed In controlling automatic machinery or processes.
Although ATC makes produets Oi high reliability, every product, given enough time, can be expected to fall Statistically, devices can taB
after a short period of time or a long period of time or ariyttting In between. Iil essentially all cases, failure means failure to provide a logic:
signal or power to an eIec:trICalload when It should or to provide It when It should be absent. Less·often, failure means failure to IM8t
80me other specfficatIon. But, In all cases, It means to do something unwanted ~r unexpeded. ,
Since the failure of IUtomatic machinery or processes can create hazardous cond1tIons for personnel or property, whatever the deflnItIon
of failure migtlt be, It Is necessary to consider the consequences of failure and design In such a way that failure will not create a hazard to
personnel or property. The design must Insure tnat any failure will result In. fell safe cOndition arid thare will be no danger to personnel
and/or property Involved In the use of the product. .
Designs 100000000000000ng c;qntrols of Iny kind shoyld be carefully c;qnsldercd tp gronde for 1heJr evenMI failure,

AUTOMAllCllMING & CONIROLS
COMPAN'f, INC.
a division of Sycon Corporation
959 Cheney Avenue, Marion, Ohio 43302
Phone: (614) 387-8827· Fax: (614) 382-9080



5703/48 Elapsed Timer Indicator @ INSTAllATION
INSTRUCTIONS

JlA.Y. 1992

T
~..
L

DESCRIPTION:

The series 5703 Is 8 nocHeSet etapsed time Indicator and the

5704 Is 8 reset elapsed time Indicator to measure the Nnnlng

time of electrtcal~tedequipment In tenths of an hour.

The non-reset version has 8 &<jlglt range and the reset version a

5-dlglt range.

Field convertible 50 or 60 Hz. by switch on rear of timer.

DfMENSIONS:.

Panel mounting

MOUNTING:

-..o.g- .....
T
1.7&1....,

Panel cutout

The unit Is designed to ffQf\t panel mount through 845 mm'

(1.n, cutout hole. Mount In a vibration free area. Hand tighten

OPERATION:

When the 5703'4 Is wired In parallel with electrical equipment. It

accumulates Nnning time and Its Indicator rotates when the

monitored equipment Is energized. The 5703 non-reset version

provides a tamper-proof Indication of total Nnnlng time, con-

knurled mounting nuts (do not over tighten).

tinuously adding Nnning time measurement to the preYIously

aCcumulated total. The 5704 reset version starts a new Nnning

time total each time the reset flutton Is pushed.



99,999.9 _ns (5703 onlyI

9.999.9 houra (5704 only!

SgeCial

SPECIRCATlONS:

MOOEl.
a-olce of two:

5703 norweset
5704 pushbutton reset

RANGES
5703: 99.999.9 hours
S704: 9.999.9 hours

READOUT
White digit on black background

ACCURACY
As accurate as line frequency

TEMPERATURE RAT1NG
- 10"C to SO"C (14"F to 122"F)

OPERAT1NG VOLTAGE
Choice of:

. 24V AC. 5Ot'6O Hz.
120V AC. 5Ot'6O Hz.
240V AC. 5Ot'6O Hz.

ORDERING CODE sma 102

BASICMOOEL-------l I
li7lI38 flClCHaet
5llM8. puallbutton reset

RAHGE-
102
101
000

Q ooxx

TERMINALS
Integral flat-blade plug tennlnals: accept
3116- female push-ons Of' solder
connections.

WEIGHT
NET:5oz.
SHIPPfNG: 8 oz.

,

I

VOLTAGE AHD FREQUEHCY-------~

Q 120'501'60
R 2~

T :w5O'6O
K SgeClal

FEATURES
ooxx Standard-------------1
OOKX SgeCial

ACCESSORIES
57031250100 Retrofit mounling hwne !

A WORD ABOUT SAFETY
Moa of AlC". pooGIctI ... designedfor~.nd lllll for .IIlIIlIlil:. epp;icalionl:. s.c. of thiI. _ .......y ... noc _. 01 '-lNy...re....,. wit be UMd.~. lNy eN
hquenlIyI~ in~ I_lie macNnIfy or prooenel. A/!IloUgII ATe 1M p'-- 0I111g111'1fiab11ty; ewcy PlOduct. gi¥en Inougl\ lime. cen beI~w....
SletiIlIoIIIy, 1Io.a.un felIl!IIr I IhofI period of tiIllI or .1cNlg period 01 time or~in~. In c....1Iy III ce.... c.a.n ......... faIIn wprovide I Iogio 1lliJ.... or poMr W
1ft MeIrlcIf Ioed ....n It ftMI or w prooidI ........ ItlCMlId be lbMnt.un oIIIn, ..... _ ...... to _I _ adwf specilioI1ion. B~ In" ca.......... to do IOftlIlIlIne
-...cI or rpectId.

I"- III 0I-e IMCNrwy or~S...__"'.rdouI oonditlonIlot Penonnel or PI'Of*lY. whale_IN dlflllition 01 Ie'" llIigIC be.... _aury to -..icMr...
eonMqUIflCei 01 ...... Inddnlgn in tuelI. _yltlllttelwe wi! noc-w I heardw penonnelorpropefly. 1M design must iMuNlNl any ....... wilNdln I la' life~
end thIN wiI be no dItlgIr 10 pe.--f Ind/or JIlOl*lY lnooMd In IN .... of III product..

Qe'iOM Inq mQl"i'9 c;ommta qf lOY kind Ibould be "mutl! c;qnajdortd tg pcpo 'or tbtjr ."l!t"ClM' "'ihp

IMPORTANT NOTICE
0.. _ .. idIItioi4, • Inf. tor lhI UN of tIlit procIuct eN beeed on _ belilwd w be ..liIbII. ThI gNItIIl OIN .......eed In lhI ..-etion of our fIW 1lIdIriI... Ifld In our
~ opeNIiont. ttawe_. __ IN UN 01 tIlit pooduct" beyond lhI ool'Cflll0I"'~. nop_or~.I••eaed or Imprlld 1& IIlIdI I' to tuelI .... fir
eIIectIlncidetUl w IUC!l UN. hInding fir poneaionor'" ..tullI wbe ~inId,~ in~ wiIIIlhI cIirectionIfIr clelnlld 10 10 be: ThI _Nt_r eJIP'Iafy dilClUnl
~ ........ Furtlle_. llOINng _iMd /leNin .... be_d II • f!IOOftMndIlion w.... any product in ooftlict williexi~ IeWIInd/or pe_. cowring any
_iaI or use.

'WetnIntiII 01 $I... disclIimIt lhINoIllICIlimilItlonI 01 llbility Ind~ IIlClusiwIy by AlAomitic Toming and ContldI printed _mNy IIIle_ for lhI 00nlI0II. ThI.. mwctionI
do noc ."",nd. Nduce.lllOdity or .llerA_ic Ttmlng and Corero" _mnly11_end no ...nanty or ..medy in f..or III ac_or any _ peraon 1riN. GOA olIN"
instruction$:

I

~
AUTOMATIC TIMING & CONTROLSa C ·dNisiott 01S)'COII C«poralion
959 Cheney Avenue. Marion, Ohio 43302
Phone: (614) 387-8827 • Fax: (614) 382-9080

Printed in U.S.A.



Technical Data

The PDCA model Is an Inllne, compact pressure
switch which Is field adjustable from 0.35 Bar (5
psi) to 350 Bar (5000 psi) rising pressure depen
ding upon the combination of spring rate to ac
tuator area see the table below for further Infor
mation.

The "cushion" supported diaphragm, used on
all switches where system pressures exceed 35
Bar (500 psI), Is a proven concept which prevents

Technical Specifications

Pressure
Model PDCA
• Field adjustable

5 to 5000 psi (.35 to 350 Bar)
Increasing Pressure .

• Compact design
• Low cost
• IP 65 enclosure (NEMA13)
• Din 43650A termination
• Optional Port Material, Steel,

Brass or Stainless Steel

any extrusion of the elastomer diaphragm even at
pressures of up to 545 Bar (8000 psi).

Optional diaphragm materials Include
eplchlorohydrln (standard), vlton and EPA. The
standard electrical circuit used Is a three wire, 7
amp, snap action micro switch. The body material
is aluminum and the protection Is to IP 65.

The temperature range is - 40· to +180 OF
(250°F viton). Set point repeatability Is ± 1%.

MODEl
*ADJ. RANGE DEAD MAXIMUM PRESSURE

WETTED AREABAR PSI-RISING BAND BAR PSI
1 .30-1.25 5- 20 15% 35 500
2 1- 7 15- 100 15% 545 8000 ELASTOMER AND
3 7· 60 100- 750 10% 545 8000 STEel (STANDARD) .
.e 60-210 750-3000 10% 545 8000 OPTIONAL SS
5 140-350 2000-5000 10% 545 8000 OR BRASS

Installation Data
Adjustable Range 0.35 - 280 BAR (5 •~ psi)

Electrical Specifications

Voltage Inductive Resistive

125/250 VAC 5 amp 7 amp

12 VDC 7 amp 7 amp

24 vee 5 amp 7 amp

Standard Electrical Circuit

Wire DIN <43650 C·
Color Number Circuit

Black 1 Common

Green 2 N. Closed

Red 3 N. Open

Ordering Example: PDCA - 2 - 4M C - HC - 1
r-j--=-------=----;::,======~-.-.:=r::JJL, T -r I r

POI Range *Medium Connection . CiI'cuit Bectrlcal Options

designation See Tech. Spec. Dala 2M-1I8 NPT Male . "c" . SPOT Connection 1.Yrton Diaphragm
PDCA single 1 <4M·l/.. NPT Male . slandard HC-DIN <4365OA 2-EPR Diaphragm
set point model 2 <4S·7116-20 SAE Male cable clamp To add visual light

3 6S-9116-18 SAE Male HN-DIN 43650A to DIN <4365OA connector
4 4FS·1/4 NPT 304 SS Female 1/2 in. Conduit select one of the
5 4FB-1/4 NPT Brass Female following options.

.eG-1I<4 BSP Male . SA·l10/220 VAc-NC
2G-1/8 BSP Male SC-110/220 VAC·NC/NO



.--------------------------~----_ .

~
ADJUSTING NUT WILL TURN

EASILY UNTIL IT HITS A STOl'.
00 NOT OVER TORQUE.

USE 11. INCH WRENCH
FOR ADJUSTING NUT

ENLARGED ISQMET'UC VIEW SHOWING
ADJUSTING NUT FOil SIGNAL SETTING

___' SIGNAL SETTING,
(INDICATOR SET AT 75P.$.I.G.1

,MPORTANT
SIGNAL SETTINGSH~
'S ONLY AN MEXAMPbE··.

..
A"S~6. 1WiV~
sWITe.. CC)MMuTATEuR
SC..ALTER INTERRuPTOR

.' CAT NO

FRONT VIEW LOOI(ING DIRECTLV
AT FixED DEAD8AND SWITCH

f1Il"~ I.

[mn!]
....INCHES~

B3 5,5J
7/32 OIA. FOR MOUNTING
(2 PLACES) FOR 00.10(.190 CIA.)
SCREW OR ~~ SCREW

(44,5]11.7501

CAUT'ON
ADJUSTING NUT Will TURN

EASI l Y UNTI l IT HITS A STOP.
00 NOT OVER TORQUE

TORQUE BOLTS (4)
IN A CRISSCROSS

MANNER TO 80±10 .
INCH. POUNDS

IMPORTANT: THE THIRD DIGIT IN CATALOG NUMBER
ON THE SWITCH UNIT AND TRANSDUCER UNIT MUST
BE IDENTICAL. REFER TO EXAMPLE BELOW. ,.'

(ADJUSTING NUT

~4£?:i ., .'

FIXED DEADBAND-.,...--.1;:~~·f__SCALEPROVIDED
SWITCH UNIT.J'1';\~.~ WITH TRANSDUCER

EXAMPLE ,.I(. ...~
CATALOG NO. pa.J6~ I "-

+
TRANSDUCER UNIT---ot-.-:

(PRESSURE)
EXAMPLE

CATALOG NO. RD10A11. t

Flcu" :.
~. rraIM ~-httl.1ld \(ounlinl OJ_IlIio••

(S_lIclt l·.II .Ild T,......lI«r rail 10 IN 41Mlftblfo41

~ Autornmi( S\\ItthCo. ., '-" ~

.1'WT Fl.:! 4B 12/84



INSTALLATION AND MAINTENANCE INSTRUCTIONS

-WiVPOINI; switches
FIXED DEADBAND COMPACT LINE SWITCHES

OPEN FRAME, GENERAL PURPOSE OR
WATERTIGHT SWITC·:·'· ENCLOSURES

I
SERIES

_ PB10, PB11. PB16
PB20, P821. PB26
PB30, PB31. PB36

Form No. P10~

STASDAIlD5WITCH ASD
OmOSAl sYo1TCH 5l'mx ·'T· ATMOSrHERE SLUED

ELECTIlICAl RAnSG .

NOTE: Tcmunal COllllt'Clionl IC. NC .. NO) on .nap l"IICh arc Iocaled d.Hercntl)·
lhen dlo","" in IChcrnalic .bo\oc. Common .'C'. is located .1 tile bollOftl. Normally
CIoICd ··NC'· illocalcd ill tile etftln. Norrnall)" ()pcn ··NO" illoc.lcd .IIIIe lOp.

WIRING
W!rift. mUll eomply with LocaJ and National Electrical Codn. The IClIcraI purpow
switdl tneIoNft is I'fO"ided witll a '7/' diametn hole 10 accommodate I· 2 inch dec·
tricaI hub or COftIlCClOf. II II recommended lhal A lkaiblt,concIuil conllCClion be used.
II riaid COnduil lllIIed. do lIOl COIIsiclcr it or 1IW It II • meanl 01 supponin, (mounlin.,.
For ...Imil!tl switdl cndosu",- ...al,"icIu conduit bub IlIUII be ilIll.11ed ill 1M
'711 diameter hole. 1IW condlIil hub Pan No. PPOI or cqui\alcnl. IMPORTANT:
Ehctrical Ioa<I llIull be within raqc IUlccI on Mft\CllIaIC. Failuce to Il.~· .ithin lhe
dCCtrical ranlC 01 Ille switdl raliq lilly result in daIlIqe 10 or prcmIlure failure of tbe
dCCtrical ...ildl. Numbn 14 AWG wift II reeomllMlIdcd. CAl.'TIOS: Do tlOl ncn
ClICCUiw ~riwr lorce on snap ...itdt when mati", lerminal conllCClionl. ""'1Iea
COftMCtionl 1ft 1lIadc. be SUft theft is 1IO IIrnl on Ille ..·ire lcadl. Eilltct condilioftl
11II). caUIt mallullC1iol1 of swildl.

NORMALlY
OP£~e

NOJ!MAllY
CL~ED

COMMO~

e

PHYS'CAL

P!n'SICAL

tlOl"o&AL"y 1CIl.....u.y
OKlo ~N

e e
"'IIIAL'" ItOltMALLY

CU)S(D QDSt.I)

e e
(OMMOII COMM.:ltl

e e

(S[[-';OTt:.

(SE[SOTt:.

5 A.mp' Rn., 12S. 2SO \'AC
II' HI' 125 \-A<.
114 HI' 2~\'AC
1/2 Amp. Rn.• I2~ VDC
I" Amp. Rn.•~ \'DC

5 Amp' Rn.• 12'. 2~VAC
II' HI' '2' VAC
114H1'2~VAC

1/2 Amp Rn.• 12' \'DC
I" Amp Rn.• 2~ \"DC

SCHEMAnc FOR nASDARD
ASD Sl'rriX ..~•• SWITCHES

NO
.. +

~

~
FLORHAM 'ARtt. NEW JERSEY 07U2 ..

~ AutMmti( St.n(h Co. _.: • ·.l:>

JWl 8.24 A 12/84

OPTIOSAl 5"" ITCH 5l'mx ..1'••
DOl'llE rOLE DOl'llE THRO....

ELECTRICAL RATISG ASD SCHE"CATIC

SCHEMATIC

COMMON

~MALLY

OPEN

NORMAllY
o.oSED

SCHQo!ATIC

lIOIM<~y NO
O"lN ---~---J

:,:::::T-r
I

:::~i
"=l'~--±

Aulomatft SWItch Co."71PRINTED IN U.s.A.

DESCRIPTION •
TIle FiveS Otadballd Compact liM S..itdl nor".,.ed a1umiaWll aIIo)o -.rvaioa.
TIle ."ddl ma) be prO'"tCIed .. illl • Gmnal PUfllOK NE""A T1PC I Switdl EndoIure.
• ..·.I'"I.hl NE~t.. T1PC J UICI' s..itdt EIlCIcKtm or 811 opmolramt "'ell.
T1lc compact liM ...udl ma)" be SIIP91ied at • compIcIc uail. lhal .... 1M ..,."ilc1l
..WllIbl} unit .1Id If&lllCllh.OCf arc comp1Cld) atWlllblcd or IS ~e utrits 10 be
auembled upall ilIltallalion. The InUilioll (1ft' poinl is adjustable over die IuD ranac 01
IN ... ildl. TM '"CtUItion (fact' pailll is fi...s maliw 10 1M actuation painl and
C&lIlIOI be adjulled- The s..i1dl UImlbl) can tic _led ..ilb ...ide Idcctioll 01 iDler·
cIwtIubk prnsure. temperalure &lid lMChanicallransd"",,, 10 cower • broad ranac or
,,"surn. n..ich. lemperaturn .1Id lMChanical mo\_II. TIle ...itdl ..ill COftlfoi
cl«trical circuill in mpotIw 10 chantn in prnsurc. lCft\PClUurc or lllCc1lanicallifnall.

IMPORTAST: Tills .lItel is dffillltd '0 co..., .1Ie •••UH.doll .ad lUI of .Ilil
.....n Oil P~IU" .ranaduCffS. 'tlllptrll.rc tra.aducm .lId .tdI••icaI
IrIlladucm. Rc'-Ic.. IIIIs .btel .nd MItct .IM p.ralrap'" .b.1 .ppl) to )"011I'
,articular 'nll.II.lIon .lId .ppllcatlon. Tllroulllo.1 tilt ••e. tilt '-ON
••...n.I··.1Il he u'" In pl.«ol prt4",rc.'clllptralllrcor.tdl••kllcilall,...

INSTALLATION
CIwc. Ihe nameplile lor Ihe correCt calaloe numbn. prnlUrc f&l\IC.lemper.lure ran.e.
llIedia .nd r.led o\er r.n,e prnlure or lemper.lure. N.nteplaln .re Iocaled on lide
CO\er .nd on tile bollom of Ihe IIlnlCluM. Oted 10 be sure Ille Illird dilil ill cadl
lIumbn Ullle lime. If1I01.I!Ic unit 11lou1d.lIOl be 1IIed. (Rder 10 Fie"" 2)
IMPORTA'"T: An _ICfU' MJOllmHlS bY........... 1IIt '1It'I0f). Ao) MJ---I.
8Itfftllo. or ftpalr 10 Ibt lr.lema' pam 01 1M s-itdl ollltt ..... SIlled 1ItftlII ..ws III
-.rftlllift. Sic.allftlia. MJIKIIMtIU ~lIlrcd 1ft ... ~) MJudtt& At .. lilt 10' of
.....IIdl.

TEMPERATURE LIMITATIONS
Maaimum .mbifnt .emperalure n 6O'C (I40'f). ""..imum nuid lemper.lure is I2'C
(1'79'F,. For lIeam wniee. Ille nuid lemperalure .. ilh • pi,lailll)llhon lube or can·
cImllle IOOPI inllalled dlfccd) inlO 1M tr.nlCluM •.i11 be belo.. Irc (I19'f). For
biehcr amblClll.nd nuid lemperllure limil.lionl. COlIsull laCtOf)'.

ASSEMBLY OF SWITCH AND TRANSDUCER UNITS ~f.rtoFigure 2)

.""PORT A\o;T: Tilt , .. ileh Olllt tIId Iru"'lIftf 0.11 .~ .. """ItIt4 •• ftIlIllIW
IIMftIbI, or • Kp'l'Ite .u,l". II Mp'l'Ite.olllls are 1In1.i4nI. mer 10 F_ So. '1ClJ5'Of. compltle Iislilll of 1-lltIl onll Ind Il'Inldu", onll COGbiaaltolli. r_ So. ''7035
II ,,",..wed 10 Illture 111.1 lilt pro~r , .. llfh 0.11 tic __bled 101M lIn1pcr 1"""_
.ah. .

P.)· "rdul.nernion 10 e,ploded \if.. pro\ided in Fiturc 2 lor atWlllbl)' 01 ... itdl unil
and Ilantdu;er unll PrCl'ccd in Ille folio .. in. manner:

I. CAl·TlOS· The Ihird d,'11 in Ihe calalo. numbn on botll tM ...i"h unil and 1M
lransducer uni: mUll be idenlical. If 1101. do nOI .IWllIbk 10 actI Oilln. II 1M lime.,_d.

2. lemo\. boln ,.\ (rom baw of I..-itch unil. On JC1lCf&J purpose and ..alcnil!tl
contlluClion,. remo\e , .. ilch co\n.

J. Remo\e inmuCl.on label .nd prnwre, lemper.lure or IIICChanicallwiltll r&ftIe scaIc
Irom Iht "antdu'fr unit.

4. Plac. "lntd"Cfr Ul\ll on ba,e of t .. i"h unit &lid IIWllIbie. 5l&n bolll (4••ppro~malc,
.,- 1"0 lurn! b, hind 10 I\oid tile ponibilil)· 01 crOll Ihre.din•..Aller inilial
tn.a,fmfnl. 10rQue boll, 141 in • criliCTOIl manner 10 10 :t 10 Intll·poundt.

5. tlemo\~ bl;l,n, parer f'om rln,e Klle and mllall on Ille Irani 01 1M lwildt bod)'
O'er Illf open,n, for Ihe IdJuSlln, indlCltOr poinl.

POSITIONING
S..nch ml' be mounted ill an, posilion.

MOUNTING
For mounlin. d,menlion, lor open.lrame ...itcll. celer 10 r-liure 2. For tftOU1lliq
dimensionl (or ,fnera' purpose I..ileh ClIeiolurn, rerer 10 Fi.ure J..For t.!l ......dln. an
optional mounlin, bracktl " .\ailable. for lIIOynlin, brackn dltncnsaons. celer 10
Fi.ure6.

PIPINGfTUBING (pRESSURE TRANSDUCER)

Adtqulle luppan 01 pipin••nd prOllC\ mounlln. 01 swit~ ~ould be~ 10 ••-oid
cacclli\e Iltock or \ibrllion. To minimize Ille crleCt of V1br.uon on ......cll. mounl
pcrJIClIdieular 10 \ibrllion. ConneCt pipin, or tubin. 10 .'""!'dl Al baw ~I ullliduccr,
'1 is recommended Illal nc~blc lubin. be uwd ..-tlcM\"Cf posllblc. APIII)' ptpe compaulld
sparinll)" 10 malt Pipe IIIrtad' onl)·. ., applied 10 tranlClum thread" it _y ~Ier the
If.nlClucer and cauw OllC\llional dirr.cult)·. Pipe Strain on ... itdl should be A"Oidcd by
proper IUppa" and ali.nmCllI of pipin•. V....ClI liehlClliq pipe. do flOC usc .";ldI ...
k\"Cf ""'rtne,," .pplted 10 transducer bod~ or pipi", &Ie 10 be Iocalccl ., dow ..
pcxlible 10 connfClion poin!. I"CI'ORTA'"T: For _tea tf"k'r. IulaII • c....__
loop (....I.il or lltalll I~pllonlobfle1mll, _10 l1lf.....-ce lraacl_.
CAl"TIO': To ,\olel dl""" 10 lilt ln~lIftfM4). DO !liOT O\'ERTlGHTl:S 'I'E
CO\o;'ECTIO'S. Ir TEflOS' II~. ,_ It' ....r Iollricul II .-4. _ nln nft
41.. 10 rtductd lrittioll.

.""rORT4'T: To cli",inl" I" tff~ ef .....WC ~ft n.n...........
I)llflll. 11111111 I IUllfsupplft6Or.

·OuPont·, Trademar~ (or in TfE·nuorocarbon lnin.

F rmNo.P70~



INSTALLATION OF TEMPERATURE TRANSDUCERS
(Aef.r 10 Figure 51

DIRECT PROIIE
The Di~ Pro~ llocal) TmI~IUrr Transducer it lIfo,-idrd ...nh 112 inctl N.P.T.
COlIMClIOft. \\'h~ inslallin,. do noc use I" ilch unil as a Ic--C'I' rOf liPlmiftI. U.
W<ftlIdIiq !\all lIfo'ided al base or lransduCCl' rOf liPlrnin•.

CAPILLARY AND BULB

The Capillar)' and Bulb lrrmolr) Tmlprralurr Transducers~ lIfovidrd "'Ih alm"h or
capil~- and a J • Iftch diamrlrr Wftsin, bulb. CAUTION: Do nol brnd capillary at
ItIafJl an,lft_ For IIfOprr oprralion. ~ surr Ifnliftl bulb is complrlrl)' imrnmrd in
nuid and nO' in ,-onl...' ..-ilh hralin, rlrmml or anY'hini lhat would dim:lIy arrect lhe
cemprrature or lilt r1ulCl briftl Ifnled.

THERMAL WELL (Optional Future,

A Thcnnal 'A'rll ma)- ~ used ror C&pi1lat)- and Bulb frrmotrl 01'~ Probe (local)
Trmprralure Transducers. Thr Ihrrmal ..til arrords prO'ection ror lhe Ifnsin. bulb and
allooos rema- al or lhe Ifnsin, bulb ..-hilt mainlainin. a prftsure·li.hl ,-ftset. ""hen
InSlaltifti wnUfti bulb in IhrnnaJ ..rtl. be surr lhal_ il is rully inwned. ""hrre a Ihrrmal
-ell alrrad, e,iSlS. jam nuts may be obtained 10 adapc lhe capillary and bulb 10 lhe
niscinl Ihrrmal ..cU. The rllisliftllhrrmal ..ell mUll be rOf a )/' diameter WftSinI bulb.

UNION CONNECTOR fOptional F,ature,

A UII_ ':OMe"or .. ,II &110.. dirm mounlin. or Ihe Ifnsin. bulb in lhe nuicl brin.
conlrolled_ InSlali unIOn inlo pipin, :onllfC1ion brfore li.hlrnin, unioft onlO bulb. For
ma"mum ~dormancr. Ihr bulb <hou~ be insened ,n Ihr union connr..,ion \0 Ihal Ihe
fftd or Ihr ~,in, loulb i, ~m ....h Ihr end or Ihr union connmor nUl. Do not &lIpl)
ell.:ftu'r lorque ..hrn li,hlmln, union connmor nul. -

ADJUSTMENT (SIGNAL SETTING) OF FIXED DEADBAND SWITCH

To maLr adjulI~ts. lsi,nal wnin.) a IfA,ndI ..rrnch and a prftsurr or lemprralUff
p,e I.. nhln 'u..ablr ran,tI arr required. If rlrenical connre!ion flo liM or final appli
alion) of thr , .. il.:h is not dnirablr. a banrr)- po..rred Iftl lamp or ohm mrlrr ma)- ~
used. Prf'OUfl. Irtr.lxrJlurr or mr.'hana.:a' ran,r scalft should br uled ror inilial ,i,nal
tetlin.: Thrsc .. ,II ~ L:':utalr ....hin ~r•. "djull , .. i"h unlil poinlrr i, in Ihr middle or
the \Ohd rrd Iinr brl.>.. Ihr dnltr;! ran,r. For ruCI ,i,nallCttin., proceed as rollo..s:

ADJUSTMENT !SIGNAL SEnlNG, OF NORMAllY CLOSED AND
AND NORMAllY OPEN FIXED DEADBAND SWITCH.
INCREASING SIGNAL (RelltloF,gllr.l)

I. It lhe r..ed dradl'and , .. ilch " in Ihr "neor linal appli.:&1 ion ..hen adjuSlmrnl ui,na1
ICtllnil it~. br surr ... i"h .:an br Inl operatrd .. ilhouurrmin, olhrrrquipmrnl.

2. On .cnrr" purpo-r and ..arrr::"Il.:oft\lru.,ion~,ffmo'r s.. ilch .:o'er.
). Turn adjuSI:rI~r nul urll" <i,na'lrllin, indi.:alor" full, up_ lise a I.'A inch .. rrnch

for adju,"n, nul C" l-TIO': "djUSli", "Ul .. ill IUMI cull) uIIIII h lilts a ..op. Do .0C
O'ft" IGnlur: o'~r lorquina ml~ aaw damap.

•. FolIo.. "rps In .:han brig.. 10 maLt ..,nal 'tllin,.

'Onll"" C'IoM4 .Sormalt, 0prsI

Elcetrinl I'Chitio.Of Elcetrinl I'oslllo« or
Seft" of "djust_IIe CO""~Iioll Trsllamp COllllectloft TrslLaIllP

To S..UtCI o.orr To S..UeIl Ott-Off

I_ SianIn, .. ,II: lr'o ."nal Sormall) 1II0rmally
.:onnrcl Ir\! lamp 10 Closrd On Open orr
common and __ . Trrm,na' Trrminal

2_ "ppl, dr\irrd a.:lualoon Normally orr Normally On
Sl.nal. Thrn loa.:k off Closed IS.. itch Opm CS..ilch
,i,nal adjuSlin, nul unlil Trrminal ~n) Trrminal Closed)
\""~ a.:lualf'_

J. Lo-rr >i,nallo .:lIrek Sarmall)' On Normally Off
raaualion si,na!. Closed IS.. ilCh Oprn (S..itch

Trrmi...1 Closed I Terminal Opm)

s_ C)'C1r br1..~ aClualion and rrlClualiOn ,i,nal\ and makr minor adjuatllfftl 10 lUll
as required 10 a.:hir.r Ihr na... \i,nal utlin... . -. .

6. "flrr \tllin, ha. ~n made. make pennanrnl rlrctrio:al conMCIIOCll. WAaSISC:.
_ ,.,.~r is orr ..Ilt. ri«trinl COftll«ticHu art ....

ADJUSTMENT (SIGNAL SETTING) OF NORMALLY CLOSED

AND NORMALLY OPEN FIXED DEAD8AND SWITCH.

DECREASING SIGNAL (Riter to F,gur.1'
I. Ir lhe r;,ed dudband '''-;ICII is in lilt lint of finll applicllion whcft adjullm~I

hi,nal \tuin,) I~ :nadt. br surc s"n.:h can br Iftl oprraled ..-ithoul a(freli"l Olhrr
rqu,pmrnl. . _

2_ On ,metal PU'llOSf and ..alcni,hl conSlrUClions. rrm~~ s..;"h co"rr. _ .
J. Turn .djustment nul unlil ",nal ICtlin, indicllor " rully do..-n ..U\t a I" !nch

_.. r~ch ror adju~lin, nul. c."rTIO': Adjullitta ••t .11I I.,.. nail)' ••tiI k 1114.1 I
.Iott. Do llOl 0'"' lorqec: O'ff torqai•• _) (Saw daaact·

~. Follow ·lIfPS in Ihr chan brlo-Io makr siln&llCtlini.

Nor'In'" eo.... SOnlllll) as-
£.Icetrir8I Poslllo" Of Elcetrinl I'osllioll ors-.. el A4jwl_ Co1lll«tloa TrslUIIIP COlllt«tloa T"tu,.,
To SwletCI o.otf To SwlltCI o..Ofr

I. Swriftl ..ith initiaJ
NormaUyIianaJ abo~ drsiRd Normally

actualion SClliq, CIosrd orr Oprn On
COftMCIlftllamp 10 Trrmin&l Trrmin&l
common and •••

2.~ sianal 10 de-
Normally On Normally Offsired actualioft liana/.

Then &e:\'ancr riInaI CIosrd (S"'lch Oprtl fSwildl
adjulliftl nUl until Tmninal CIosrd) Trrmin&l Opm)
&WiIdi actualft.

J. lftrrrase liana/ 10 Normally orr Normally On
dlrek reaetuatioa Closed fS..icdl Opm CS..itch

1ianaJ· Terminal Opm) Trrmlnal CIosedI

S. Crete bcI"'fft1 actual_ and rractuauoft "anah and make mInor adjullmrnl 10 nUl
as required 10Kh~r Ihr ruct liana/ICttin&. _

6. Arlrr tetliq has~ madr. makr prrlII&MlII dmrical connraioM. ""AR~ISC: •
.... ,...It'lton...... tIcetrtcsI fOIIMCtIoa art aa4r.

TESTING OF INSTALLATION
tr 1M adjuS1~I or 1M I"'lch has~ madr outsidr or Ihr line or final applicalion.
ehe '-'tch should be mnled • hm inll&l\rd in the line of fin&l &lIPliclllOft. Folio_
adjust~I inslructions. Br lUff s..i"h can br Iftl Oprrlled -ithoul a((retina Olhrr
rqU~I.

MAINTENANCE
"".4RSISC: Til,.. orr dcetrinl ,0- Mlppl, ad IiIIf PmAII 10 ...lccll kfOft_0'" et lcupcetloe. -

IMPORTA'liT: .". or ellt ....tdl shall M __ M au_jlled .. CIlr new. 1M .wllell
._ M mllnlf'lll to eh« rK'lCH)- (Allto..llr S..kcll Compa.,. f10rtIlfII Part. Sew
1rrM)'1 Of~ 0'" b) u ..IlIoNt4 rK'lOf) "lH'"ffttatht. Add"", all~
1IHl...... co AIIIO_IIc Swkcll Co.,..,. 50-54 HallOOit' RoM. f10fIlUl Pa"'.
Sew "1t'M) 0.,.,31. 1M Oftl)- edJUII__t ..lIic1l ...) br prrfo..-4 0tI tilt s..llell It
eIl...I... 1M posll\oll or sIa.11 WlIIII, adJuIII•••11 and "pl~_1 or 11M ttuId_
..Ie. RrplaCfftlUI of lralllduCff "'olld be "ftr if "Itr'IIlIlrakqc II ~idrtle.

PREVENTIVE MAINTENANCE
I. ~'hilt in icr--icr. opera_lr (C)'dc brt"rrn 1"0 dnired sl,nahl 1M r;,ed dradband

,.itch al Itall oncr a monlh 10 insurr proprr operallon. If nr:nsary. rlmnc&l
winn, and pipr connmion should br madr \0 Ihal s.. j"h can br tftl Oprrlled .. ilh~
OUI a((min. olhrr rquip~I. .

2. Pmodi( inlpmion or 1M s-'tch. "Irmal su!ra.n only. should br arried _O_UI.
S.. itch should be kepc dran and rrtf rrom palnl. rorfl.n manrr••0ff0Sl0ft. Kina
Ind frtfzin, condilion,. _

J. krrp thr mrdium ~lrrin'lhrlwitch as rrtf rrom din and rorrian lMlrrsall.$ poniblt.

IMPROPER OPERATION

S.lcdl .. lIl.ot act.alr Of act.alft aad meta"rs u.c!nirabl,·.

I. IIICOn'KC [lKtrical COftllfCllo.: Ore" Itads 10 S" il.:h _ Br 'uff I~ arr 1If0perly
connected. S..i"h i, marked "NO" ror SormaJly Open. "SC" ror Sormlll, Closed
and "COO ror Common. .

2. r..Ie, CO.I"" C'lfftIh: Ore" r1mrical poorrr supply 10 s.. jl'h_ Chrck ror Ioo~ or
blo..-n,oul rusn. oprn·circuiled or .rounded .."n. looSt .:onnr.:llons al errmln&l
block or s"'''h. S« namrplalr ror rfrelrical min, and ran,r.

J. I..o~ PfftIIlrr: Chre" prnsurr in I)IIlrm .. ilh 'uilablr prn~rr '&Ie. Prnsurr
mUll be wilhin ranar sprcirord on namrplatr.

•.1_ -O\4JII..mnl: Check adjullin. nul rOt proprr \tllin,_ Rrfrr 10 adjullmml
inllructionl.

S. Eatlt'Ul Lnkaar: Orek 10 1ft Ihal bolls ,.&. hold,n, "ansducrr 10 prn...rr , .. i"h
arr proprrl)- lorqued 110 : 10_ inch·pound.). If bolts arr lI,hl and ltaL&lr IS ,"11
..-ioknt. rfll~r tran>CIuo:cr. Rrrrr 10 P;&r41raph "" "Ancnlbl) "r 5.. ".:h l:nil and -
Trans<!ucrr L'nil. .. .

6. EarrsIl"e \'Ibralloa Of Sa'lft Causl•• SoritrtI 10 o\etutr all4 Ilncluatr: Orek ror
n""ullions in ')'Slrrn and inslall pressurr sur,r ,upprn\Or. Cbrck ''''lCh mounlln.
and ~ sure Ihrrr is no r-ens lfibralion. •

1. 11IfO~ T_ll"'Itarr: Ore" tmlprralurr in S'SlmI ..-illl suilablt Ihrrmomnrr.
Trrnprralurr mull br .. ilhin ran,r ,pe.:orord on namrplalr. Cllre. Iocarion of capil.
..". and bulb ror mcorrm mounlin•. Rdrr back 10 par&lraph~ on "lnSlala..ion or
Temperalure Transducers."

If lhe o~ation or lhe Ii.rd dadband '.;Ich annot be COt~ed b)- lilt abo"f means.
lhe enlire s..itch unit should br rrplaced or an aUlhorized f&CIor) rrprrsctllali'c .:onsuhrd.

FO" SERVICE, REPLACEMENT OR NEW TRANSDUCER
COIlSUI! FactOr)' or AUlhorized Factory Ilrprrsrnllli\r or DtsIribulon

ORDERING INFORMATION
For Fixed Deadtland SwilCh or New TranadllCer

When Ordering. Specify catllog Numl>ers. FlUId. Presaure Range.
Temperature Rang•• Seria' Numbera and Ioluimum SlIlIa.ned P'eulIfI

or Temperalllre_

NAMEPLATES ARE LOCATED ON SWITCH COVER
AND ll'lnOM OF TRANSDUCER.

Automattc Swttth Co.
~ ~tomQtlt Smh (a. 0
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PILOT OPERATED
REGULATOR

AIR OPERATED
,FEED PUMP

~---

~ LINES 10 PRESS
./' 1/4"00. POLY TUBING .

.UNE 6:--" . FURNISHE!L .

INCOMING AIR
FILTERED (

rF~g:==:~=~~F,;====:=~~ REGULATED
l/z'NP TO 120 PSI.

OUTLET

1

.... ... -_. .. ..
"-'

..
I -ll-~ PILOT OPERATED

REGULATOR HOOK-UP •_. - • .c... ....



6.000

.2777

.2152

.0763

_1lllCIC
CITY._IIIICI< ....

10023902

10140600

10140600
10140600

0-160 PSI

LC.>I. I IlQ[

[]

rJ<SICOII'IJIlH.....

40 1 10798411 lABEL - SYS FULL
39 1 10798410 lABEL - SYS ON
38 1 10798409 lABEL - LOW HYD
37 1 10798408 lABEL - UNE 2
36 1 10798407 lABEL - CRNO
35 1 10798406 lABEl - TIMER 4
34 1 10798405 lABEL - TIMER 3
33 1 10798404 lABl£ - TIMER 2
32 1 10798403 lABl£ - TIMER 1
·31 4 10936101 mMER ATC
30 4 10022000 SOCKET • CONNECTING
29 lruBING .25 00 REO
28 1 10019602 ElBOW .12 NPT - .25 WBE
27 3 10019900 TEE .12 NPT - .25 TUBE
26 3 10019401 CONNECTOR .12 NPT - .25 WBE
25 2 10020300 COUPUNG .12
24 3 10023500 VI>LVE SHUTTl£
23 5 10020002 ElBOW 90 STREET .12
22 8 10020100 NIPPl£ .125 X CLOSE
21 4 10024701 REGUlATOR·
20 4 10023300 VI>LVE - SOL
19 1 TRACK PHOENIX (36") 2.75"
18 1 "TRACK PHOENIX (36") 7.75"
17 1 "TRAC K PHOENIX (36") 10"
16 1 10241302 l£NS CAP - REO
15 1 10241304 l£NS CAP - AttIB
14 1 10241303 l£NS CAP - GRN
13 3 10022301 UGHT PILOT • BASE
12 1 10022200 SWITCH - GRN PUSH BUTTON
11 1 10022100 SWITCH 2-POS
10 1 10593500 TIMER MOUNT FRAME
9 1 10023000 ITIMER ATC
8 1 10041800 IVI>LVE CONTROL ASS'Y 41P
7 2 10041900 VI>LVE CONTROL ASS'Y 31P

10023900 12.0001 6 1 10023804 GAUGE 0-6000 PSI
5 3 10023600 GAUGE
4 1 10066600 PLEXlGlASS .12 X 3 X 9.5
3 1 10067300 MOUNTING PLATE
2 1 10568400 OVERLAY APCS
1 1 SEE TABl£ ENCLOSURE

IIDI CIT't'. .......... ~

AI
··I
•·AL

I .. I

~~~~~

S
t.._

-'--....;
s

a;

:nEW c-c

J:
ASS'Y PART N~ DESCRIPTION
10185900 CYL BRKT MTG
10185901 l£G WG LH.
10185902 l£G WG R.H.

I 'II~ !~/h Ii
--l

18

.. 10038300 WASHER FLAT .25 SS

VIEW s-s (32) (33) (34) (35)
~. 10038800 NUT HX FULL .25-20 SS

. 4 10066800 SCREW PAN HO SLT .16-32 X .25
2 100315202 SCREW SELF ORL PHLP .19 X 1.00
5 10315201 SCREW SELF ORL PHLP .19 X .50
6 10315200 SCREW SELF DRL PHLP .19 X .75

57' 3 10020000 ELBOW STREET .25 NPT - .25 F'NPT
56' 3 10019200 CONNECTOR .25 NPT - .25 WBE
55 iT\JBING .25 00 CL£AR
54 1 10019501 TEE .25 TUBE
53 1 10020600 ELBOW SWIVEL .25 fNPT - .25 F'NPT

~; <- 10022006 CUP - RELAY
51 1 10023203 RELAY LY3
50· 1 10022008 SOCKET - CONNECTING PTFII-A
49 1 10023202 RELAY LY2
48' 1 10022007 SOCKET - CONNECTING PTfOBA-E
47; 1 10019601 ELBOW .25 NPT - .25 WBE
46' 1 10609100 SWITCH - PRESSURE
45, 1 10022701 BLOCK • TERMINI>L
44: 1 10024400 FUSE fRN-l
43 ," 1 10022600 FUSE BLOCK
42 1 10798402 LABEL - RELAY 2
41 ! 1 _ 10798401 lABEL - RELAY 1

I
I
I
I
I
I
I
I
I
I

:
I
I
I
I
I

:
I

:
I
I
I
I
I

:
I
I
I

:
I
I
I

:
I
I
I

:_______________________________________________J

~

8

4.38
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DESCRIPTION/MAT'l

COMPONENTS
ALLEN BRADLEY

PART NO.

L1 HYDRAUUC PRESSURE

FRN-R1 SWITCH MOUNTED IN
CABINET OF PRESS

L2

ON rr-. d
5 " /

START
0-1 LOW HYDRAUUC

3 I 4 -L 6
/ " PRESSURE

3 L--J
R1 7

4
R2 R2

5. 9
~

~
8

6
R1 T

~R2Jy~,5
R1

10 t
'r:J I I ~-~

7

1'1-. ~ 110

•
" /

8

0--" PRESS FULL

I
.6 / "

9 ~TR

~y~.10

11 I m 11

10 . I
Ilt--t 25 PSI SOLENOID

~~TR~
12

11

~ ?TR)A:~ .ll,12

13

12 ~

IV-~ 50 PSI SOLENOID

I CO
14

13 23

, ~}- .u,14

/"\. 3TR 15

14
R1

I lr---t 75 PSI SOLENOID

~24 I 17 4TR

15
R1

~16
~~25

. .~ 18 IV--t 100 PSI SOLENOID

16
Rl RELAY AUXIUARY CONTACTS

~>- • .l1,3

6 L2

AIR
PRESSURE

SCALE
NONE

DRAWN
JDH

CH'K SHT. OF

B-I0692902

AUTOMATIC PUMP CONTRD..~

TITLEDATE
08-30-90

SUPERSEDES

DATEE.C.N.DESCRIPTIONSYM.CHG." B
I I + I I ISUPS'D BY IDWG. NU•

UHlISS OlliERWlSE NOTm
ltlURANCES TO BE:

.wa:mIt
.00 :t.06 ".00 :t .03
< :t 2' .ooo:t.oos

<:t l'

00 HOT SCAU:



"./,.

1--

AIR VALVE ASS'Y

.WN IC>rK
TWP I 1 1

C I 10288200

~.~
IUS 1I11M~
ttClUNC). WI .'424

. I'C. U.S.A.

1:1 .
ll'.
09 MAY 94

Nilil-"
lli\Tt IsuPS'O£.C.N.

13

.25 00 CLEAR TUBE X 3.12

c.oo
llESCRIPTI<lH$n<.

.50 00 CLEAR TUBE X 2.12

.50 00 CLEAR TUBE X 2.88

ASS'Y PART NO DESCRIPTION
10286200 R.H. AS SHOWN
10288201 L.H. PUT ITEM J ON

OPP. SIDE OF ITEM 2

16 1 10023500 SHUTILE VALVE
15 1 10020300 COUPLING
14 1 10019602 ELBOW
13 1 10019501 TEE UNION

0 I I [ ~I 011 ~ I 12 2 10019300 REDUCER
11 2 10019500 TEE UNION
10 1 10253500 ELBOW UNION
9 2 10019601 ELBOW
8 2 10046100 SILENCER
7 1 10046200 MALE CONNECTOR
6 1 10018502 TEE
5 1 10020101 NIPPLE

7) 4 4 10019401 MALE CONNECTOR
3 1 10046500 ELBOW
2 1 10020000 STREET ELBOW
1 1 10286300 AIR VALVE

lTDl QI'r. PN!T NO. lIESCRIPI\QN/l'An. I !u.w STIlCIl NO. l"wafr'C"

.....--_....
~~
r-Itl] .J:lCI .....

u I' ~: ~I\.. ,
__ "II~-.lM1IJII

OO_ItoIIlI.~



1/2" CLEAR ~ -

I I I ~N
I L____ I AIRL --.J SUPPLY

3

2

1/4" ORANGE

I

1/4" GREEN

15 1 \ TEE
14 1 SHUTILE VALVE
13 1 AIR VALVE Kal
12 2 UFT CYUNDER
11 2 1/8" FLOW CONTROL
10 2 1/4" FLOW CONTROL
9 2 PUSH CYUNDER
a 2 ROLLER ACTUATOR VALVE
7 1 SPEED CONT/EXHAUST SILENCER

6 2 EXHAUST MUFFLER
5 2 SPEED CONT/EXHAUST SILENCER
4 1 AIR VALVE K41

3. 1 PALM ACTUATOR VALVE

2 1 25 FT. COILED AIR HOSE
1 1 FILTER/REGULATOR W/GA.

ITDI CllY. p_ NO. DDalIPIIOH/WAn. I ItA. t1'OOC NO. IlU.w~

/

13

2

\~,

1 t' CLEAR 0 0 0 0 \0

1/t' BLACK

1/4" YELLOW

1/2" BLACK

~ 'I'· BlUE I

l'

4

1/4" BLUE
i

,
1

r:-;j
I I

I
,-~

'--_. ---jI-- -+ ..!lL2f.."--.!C~L~EA~R!..._ __'__ J

10 ( a • -

~ rtSl1/4" RED

12) / __ :::J
1/4"

11 RED

(lR
12) -l~

: : 1/4" RED

UJ\-~
5

5

r-I-

iW
~LPj

-----,,11>r- _
.0._ ,a • .a
(16') JIlllI'"
ur f;:~,\.. ,

~·11--~00 J: ___

NOTE:
AIR UNES USED ARE
POLYETHYLENE TUBING

~_~ 2155 IImt_
t«:IU.AHD. lin "'424

IMC. U'sA

sc.ou: DRAWN $III. Of
NONE MJR 1 1

a.
~94 SHIFTER AIR SCHEMATIC

1--+--t--------t---f---+.;;'O.r-lnI..--l . NO.
D<SCRtPTlOH C 10238900



10 INT TOOTH LOCKWASHER

1/4-20 SS NUT
10-32 X 1.0 SCREW ROUND HO-SlOT

10-32 NUT

1/4-20 X O.SO SCREW SOC HO S.S.

10-32 X 2.25 SCREW ROUND HO-SlOT

o

RUBBER HANDLE GRIP

8-32 X O.SO SCREW BUTTONHO HX
L0056600
10012401

10056601
10056700

10038200
10237000

10056S00

10038800

o

o

31 I 12

28 I 4
29 I 4
30 I 12

34 I 18
33 I 4

35 I 1

32 I 4

o

©

VIEW A-A

-©
-lA

B,

•I
I
I
I

I
I
I

I
I.

BL

27 I 4 10038107 1/4 SS LOCKWASHER

.... SI1lCIC.... I.... STOCttCII\'.

SHIFTER ASSEMBLY

o I 10256500

02 WAY 14
SUPPmXS

NONE

-~

llDCIIPIIllItII

M1!: .~LCJ<.

1/4 SS FlATWASHER

IIX' lolAI..E ELBOW

3/8 SS Fl.ATWASHER

1/4-20 X 2.0 SS SOC HD eN' SCREW
3/4'-10 SS JAlolNUT

R.H. CABINET ASS'Y

l.H. VAlVE SUB-ASS'Y

l.H. CABINET ASS'Y

CYUNDER ASS'Y-R.H.

R.H.. VAL.VE SUB··ASS'Y

UNE COVER

3/8-24 X 0.75 HEX BOLT

AIR VAlVE ASS'Y

ARCH SUB-ASS'Y

VAlVE SUB-ASS'Y

CYUNDER ASS'Y-l.H.

UNION TEE IIX'

UFT CYL SUB-ASS'Y LH.

UNION TEE 1/4'

UMIT SWITCH TRIP ARM

SHIFTER VAL.VE SUB-ASS'Y

UFT CYL SUB-ASS'Y R.H.

ROLlER SUB-ASS'Y
ROLLER SUB-ASS'Y

CARRIAGE STOP SUPPORT

D<:5CRII"IDl

10038301

10288201

10288601

_....

10038201

10254201

10019501

10253801
10253901

10254500
10288400

10254200
10256600

10051600

10288200

10253400

10237100

10019500

10288600

10039700

10049300

1OO20S00

10038300

10054500

10047702

10049200

-

8 I 2

11 I 1

7 I 2
6 I 2
5 f 2
4 ~ 1:
J I 1
2 I 1

.....

1 I 1

9 I 2

25 I 4

21 I 2

23 I 8

19 I 1

16 I 1

12

10 I 1

13

IlOl 1 CII\'.

18 I 1
17 I 1

14 I 2

22 I 8

15 I 1

26 I 4

24 I 4

20

o
IlOl L1 CII\'. I IlOl U CII\'.D<:5CRII"IDl

LEFT HAND ASSEMBLY I 1

NOTE:
AIR VAlVES TO ASSEMBLED IN

'" CABINET OPPOSITE CONTROL BUTTON.

1. • i RIGHT HAND ASSEMBLYI 0

VIEW B-B
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CUSTOMERSERVICE I

SPECIFICATIONS

SAFETY INSTRUCTIONS '

INSTALLATION & SETUP '

5 GENERAL DESCRIPTION i

6 OPERATION·

7 ,PREVENTIVE MAINTENANCE

8- TROUBLESHOOTING

9 DRAWINGS,

10 RECOMMENDED SPARE PARTS

12

13 '

RETURN POLICY

OPTIONAL EQUIPMENT '
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PUMP PERFORMANCE ALL MODELS
These curves show the capability of each model using
75, 100, and 125, psig drive pressures (intermediate
pressures can be easily interpolated). Tests were run
with the air pressure initially set at a static condition
with a supply line equivalent to,1/4" schedule 40 pipe.
A standard 1/4" NPT filter-regulator was installed on
the pump drive. '

Note: "Mini" type air regulators (as supplied with ·c air

c ntr Is) will reduce output II w by about 25%.

Stall Pressure: As can be seen from the cutaway view
on page 4, the drive is returned with a large coil spring.
Drive force can vary up to 2 psi (equivalent) between
the top and bottom of the stroke. This variance is
multiplied by the area' ratio at stall. Therefore, for
precise test work the HP (Hand Pump modification) is
recommended.

l

.'j
3000
12071

10.000
16891

8000
15521

15.000 Mal(.
(10341 Rating

2000
11381

10,000
16891

o

100
11.641

10
(.1641

5000
13451

OUTPUT PRESSURE, PSI (BAR)

2000
11381

5000
13451

400
16.551

200
13.281

200 0 200 1000
113.81 113.81 1691

200
~

13.281 l.

500
134.51

1000
1691

PERFORMANCE CURVES
AIR DRIVE PRESSURE (Solid curve lines) I AIR DRIVE FLOW (Dotted curve lines)

Shaded areas indicate excessive cycle rates and should be avoided except for Intermittent duty.

600
19.831

o

20
1.3281

750
112.31

500
18.191

250
14.091

0

300
14.921-

Z
~ 200-13.281
CI)
w
a:.... 100
..J 11.641

Z
~ 0
"""-:
Z

::>
120

u 11.971

I
:: 80

0 11.311
..J
u.
0 40

::::> 1.6551

0
..J

0

40
1.6551
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I POSmoN IHUHE

DOUBLE llOUNOlD
Dimensions:

MAINTENANCE BUllETIN .
FORM V-295FP

42 SERIES 3-POsmON VALVE
INUNElSTACKlNG
DOUBLE AlRlDOUBLE SOLENOID
SINGLE PRESSURE

ISSUED: DECEMBER, 1993
Supersedes: April, 1992

DOUBLE AIR
Dimensions:

DInIltMIona:

- ...... .... '42
• 2." 54

C 1.15 ..
D 1.21; ....
D, ,." ..
• 1.51': .... .... ...., "7 • 14..5

Q....... .., ,.
10· .... ...' 14.......... ,.... ....
10· .... 1.11·' ..
" ... '.J .eo ,.
K...-...i 50

10'_ 2.1' 54

L Uti a

-- ...
" .... ".I 3.1' .. :
C U2 "
D 13' 33 ..- :;:-

10::'"
D. 1.47 37

I~ t
~, -,t ,.......,

• .. '2, .30 10
~Q '.50 27 jrw .

" 2.10 .. II I, . .. h·
J 1,07 27 ::,..,';Lf
K 2.13 50

~II 2." 71

~~ ",II. ".13 lOS ~~ .

" ~. . I f---.... ,.., 2.lIO eo'
,.

Q .'" ,oe ll§=LI.:.::-• 2.12 50

• '.OS 27

T ... 13
-- ~-I-U .50 13

V .54 ,. rr== .~'\
• ... 2' -
X 1.14 .. i~<r' : I~!
v .42 " n;:" ...:l11iz ..7 ,.
Z. 2.71 71 '=";; ./---J
L .... "'41 =
Z. 2.7. 70

~~~:Jz. u. .. ... r-;--;
Z. 4.13 'OS ,
Z. .... ... ~

J~I L ZT 7 l==;.
'1 OPERATING TEMPERATURE & PflESSURE:

AmbIent operltlng 1_ltu... O"F to 180'F 1-18"<: to 71 'Cj.
~tlng pressure• .co to ISO PSIG (2.lI to 10 ball-

Kit

N.S.S.
Kit
Kit

"2·108
"2·113
"1·222

Kit
POo932

Kit

POO57101
POO51O

Kit

2
2
2
2

2
2
4

2

1
1
2
2

1
2
2
1

1
3
1

N.s.S.
Kit
Kit

"2·108
"2·113
"2-222

Kit
POO932

Kit:

"2·205
P00719

pneumatic Division
Richland,Michigan 49083

22 . Valve Body 1
~ S~ 1
24 Screw (Metrtc M5 x O.8-20mm S.H.C.s.) 2
25 Shoulder Sleeve 2

12 Bore Insert 2 " Kit
13 Seal (Bore Insert) 4: t(lt ("2-ot 1)
14 Plunger PIn 2 ! . i Kit
15 Fixed Pole Msembly 2 Kit

18 Seal (Pilot Body/Adaptor Plate) 2 J Kit
17 Adaptor Plate j 2' : POO589B
18 Seal (Body End SeaQ 2 I Kit

28 Spring Retainer 2
27 Sprtng (centering) 2
28 Piston 2
29 O-rtng (Piston) . 2

19 Remote Pilot Plate(118" N.P.T.) I ~:'
20 . End Bumper : .
21 Screws (Metric M4 x 017·18mm) : :

COIL SELECTION:

30 Seal (Valve Body) 1
31 Seal (Valve Body) 3
32 Seal (Junction Box) 1

37 Seal (Spacer) 4
38 Spacer (CoIl to Junction Box) 2

33 Junction Box 1
34 Screws (Metrtc M4 x 0.7·12mm) 2
35 Seal (Junction Box to Body) 2
38 Top Plate Assembly 1

VI iItAlIelFreau. 1CV SIIInderd lAM lllMdardlMd 'ISO 4400 S.f'In
6OHz.AC SOHz.AC DC wn~ I..... - e--'JWe

24V 22V LOO51442CP Ll1071812CP Ll1058172CP

12V LOO51445CP Ll1071815CP Ll1058175CP

24V LOO51449CP Ll1071819CP LOO58179CP
120V 110V LOO51453CP Ll1071823CP Ll1058183CP
240V 220V LOO51457CP I 1071827CP Ll1058187CP

120V LOO5146OCP JlO7183OCP LOO5819OCP .

" • P8Ittllf Seal Size

N.S.S.·· Not SOld Separately

8 Seal (SolenoldIPllot Body) . 2 Kit
7 Screws (Metrtc M4 x 0.7-1;Omm) 4 Kit

7A Scr_s (Metrtc M4 x 0.7-50nim) 4 Kit

I POSITION STACltIHO

Motion & Control

8 Pilot Body 2 N.S.S.
9 Ground Sc~ 2 . K31RM025

10 Sprtng (Poppet Return) 2! Kit
11 Poppet Assembly 2 ;-;1 Kit

"NOTE: Ftmale connector. gasket and 1013 mountl"g aaew lor ISO 4400 3-P\'I Connector T~ SolenoId
must be ordered aeparale/y (PS2028BP). For Indlcalor light order POO74023.

VALVE BODY SERVICE KIT
CONSISTING OF ITEMS 7Ao 18, 18, 21, 23, 24,27,29 •••••••••••••••••••••••.•••••••••••••• PS2lIOtP

SOLENOID SERVICE KIT (TWO KITS REQUIRED)
CONSISTING OF ITEMS 3, 4, I, 7,14, 15••••.••••••••••••••••••.••.••••••.••••••••••. PS2ll13BP

PILOT BODY SERVICE KIT (TWO KITS4IEQUIRED) '.' ..----
. CONSISnNG OF ITEMS 7Ao 1f.11,12, 13, 18, 18••••••• : ••••••r PS2ll15BP

ITEM " DOUBLE DOUBLE
. NO. DESCRIPTION QrY. •SOLENOID OIT. AIR

1 Solenoid Assembly (See Ch$rt) 2' See Chart
3 Plunger Msembly 2 Kit
4 Override Seal 2 Kit
5 Solenoid Top Plate . 2 POO505B
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INSTALLATION
1, Valve will mount In any position.
2. De(alled piping and mounting dimensions are shown.
3. Solenoid voltage ratings are described on the nameplate. Your electri

cal power source must agree with this rating. The coil identificallon
chart Indicates the various voltages and hertz ratings available.

4. Check model number on valve against valve model chart. On a single
pressure, dual exhaust model: For Inllne valves; pipe the supply pres
sure to port ''1:' For stacking valves; pipe the supply ,pressure to the
"IN" port.

5. Cylinder speed can be controlled by restricting the exhaust portIs) 01
the valve with flow controls.
CAUTION: DO NOT CLOSE OFF EXHAUST PORTS.

6. Pilot pressure, when separately supplied, should be approximately
, equal to Inlet pressure but not less than 40 PSIG (2.8 bar), nor more

than 150 PSIG (10 bar).
7. To obtain maximum valve lile with a minimum 01 maintenance, It Is

necessary that filtered and lubricated air be used.

MAINTENANCE HINTS & TROUBLESHOOTING
VALVE NOT SHIFTING COMPLETELY:

1. Be sure supply pressure Is 40 PSIG or greater at the valve during the
shift. '

2. Check for possible restrictions In air supply, such as sharp bends and
undersize hose littings. '

3. Check lor possible pilot exhaust restriction.
4. Check spool for smooth movement.
5. Check seals and gaskets lor Improper Installation, dirt and damage.

SLOW AIR LEAKAGE THROUGH EXAUST PORTS:
1. Check for Intemalleakage In the cylinder being operated by the valve.
2. Check condition 01 seals on spool and the valve body bore.
3. Check condition of seal on poppet assembly and their mating sur

faces In the pilot bOdy.
4. Check for missing, damaged or Incorrectly assembled seals and

o-rings.
NOISY SOLENOID:

1. Check voltage and frequency.
2. Inspect fixed pole assembly lor nicked and damaged mating surfaces

and dirt. Replace parts, II damaged.
3. Check override ecc.ess area for excessive dirt.

VALVE SERVICE PROCEDURES:
CAUTION: Always shut off air supply and bleed oil trapped pressure In the
valve. For solenoid operated valves, tum oil electrical power source.
PREPARATION: Ughtly lubricate all rubber soft goods (o-rings, gaskets,
and spool seals) lound In the service kits. Use a non-detergent hydrocar
bon base oil, or grease (preferably grease). This lubrication will help retain
seals and gaskets In position lor easier reassembly.
CAUTION: Do not use synthetic oils such as esters or lire retardant type
compressor oils.

SERVICING VALVE BODY:
TO DISASSEMBLE:

1. For "Stacking" solenoid operated valves: Follow steps 1 and 2 under
servicing solenoid section and pilot body.

2. For "Inllne" solenoid operated valves: Follow step no. 2 under servic
Ing solenoid section and pilot body.

3. Air pilot valve: Remove both air pilot operators (item 19) from valvs
body by loosening the two end mounllng screws (item 21).

4. Remove the piston (Item 28) Irom each end of valve body bore.
5. To disassemble the main valve, loosen the two spool screws, and re

move all Intemal parts.
CAUTION: Slowly loosen the two spool screws to avoid a rapid release
01 the spool screw, shoulder sleeve, and spring retainer, due to the
compression 01 centering springs.

6. The spring retainer and shoulder sleeve at the opposite end 01 the
spools must also be removed.

7. Thoroughly clean the valve interior, and inspect lor nicks, voids, pits,
and deep scratches.

TO REASSEMBLE:
1. Place shoulder sleeve (Item 25) inside spring retainer (Item 26). Insert

spool screw (item 24) and aUach to the spool (item 23) with engage-,
ment 01 two (2) full threads.

2. Slide one (1) centering spring (item 27) over the spool and install into
the valve body bore.

3. On the opposite end 01 the valve, install the remaining centering
spring, shoulder sleeve, spring retainer and spool screw.
NOTE: Tighten spool screws to 45-60 inch·pounds torque.

4. Replace piston o-rings (item 29) and install into each end 01 valve body
bore with the flat surface outward.

5. Solenoid operated valve: Insert mounting screws (item 7A) into pilot
body. This will assist ,you in positioning the pilot body to adaptor
gasket (Item 16), the adaptor plate (item 17), and adaptor plate to body
gasket (Item 18) lor easier mounllng to valve body. (For stacking
valves, thread the solenoid lead wires through the spacer and Into the
juncllon box). :
NOTE: All lour (4) parts must have correct alignment In relallonship
with the pilot hole In valve body.

6. AUach the pilot body and solenoid assembly to the valve body and,
tighten the mounllng screws to 30·40 inch·pounds torque. (For stack
Ing valves, reconJ}8Ct solenoid coil lead wires. aUach juncllon, box top
plate assembly (item 36), and tighten the mounting screws to 30-40
inch·pounds torque.)

7. Air pilot valve: AUach air pilot operators (item 19) to the valve body with
mounting screws (item 21) and tighten to 30-40 Inch-pounds torque.'

8. Tum on air supply (lor solenoid operated valves, tum on electrical
power source) check valve lor proper lunction, and for extemal and in-
temal air leakage. .

SERVICING SOLENOID SECTION:
1. For stacking valves: Remove Junction box top plate assembly (Item 36)

by loosening the two (2) mounting screws, and disconnect the lead
wires in the junction tlOx.
NOTE: Do not disconnect lead wires by cutting.

2. Remove pilot body and solenoid as an assembly by loosening the two
(2) end mounting screws (item 7A)

3. Remove solenoid coli by loosening the two (2) top mounting screws
(Item 7) and lifting solenoid from pilot body. Remove guide sleeve (Item '
2), plunger assembly (Item 3), override seal (Item 4), solenoid coli to
pilot body seal (Item 6), and mounting screws (item 7A).
NOTE: Do not discard above parts If replacing solenoid coil only.

4. Remove Ilxed pole assembly (item 15), by tumlng counter-clockwise
until threads are fully disengaged, and plunger pin (Item 14).

5. Replace plunger pin (item 14) and reassemble fixed pole assembly
(Item 15) to pilot body by tuming clockwise and tighten to 3O-<W inch·
pounds torque.
CAUTION: Do not exceed torque specifications. This could cause
severe damage to the pilot body poppet seating ledge, and result In
valve malfunction.

6. Replace solenoid to pilot body seal (Item 6), guide sleeve (item 2). by
resting on fixed pole assembly, and plunger assembly (item 3) by set
ting inside guide sleeve.

7. Mount solenoid coil over guide sleeve. Replace override seal (Item 4),
attach solenoid top plate (item 5) with the top mounting screws (Item
7), and tighten to 30-40 inch·pound torque.

8. Insert end mounting screws (Item 7A) into pilot body. Position pilot
body to adaptor plate gasket (Item 16), the adaptor plate (item 17), and
adaptor plate to valve body gasket (Item 18). For stacking valves,
thread the solenoid coli lead wires through the sleeve and into the
junction box.
NOTE: All four (4) parts must have correct alignment In relationship
with the pilot hole In valve body.

9. Attach the pilot body and solenoid assembly to the valve body and
tighten the end mounting screws to 30-40 inch·pounds torque. For
stacking valves, reconnect solenoid coil lead wires, attach junction
box top plate assembly (item 36), and tighten the mounting screws to
30-40 Inch-pounds torque.

SERVICING PILOT BODY:
1. For stacking valves: Follow steps 1, 2, and 3 under servicing solenoid

section.
2. For Inllne valves lollow steps 2 and 3 under servicing solenoid section.
3. Remove fixed pole assembly (Item 15) by tumlng counter-elocllwise

until threads are fUlly disengaged. Remove plunger pin (Item 14), bore
Insert (Item 12) poppet assembly (Item 11) and poppet retum spring
(item 10).

4. Thoroughly clean the pilot body interior and Inspect for nicks, voids,
pits, and deep scratches.

5. Install poppet return spring (Item 10). Assemble bore insert seals (item
13) to bore Insert (item 12). Assemble poppet assembly (Item 15) Into
bore Insert. Position poppet assembly with seal at top as shown on op
posite side. Failure to do so can cause plunger to be propelled Irom
unit when air Is applied. Install with poppet assembly, seating against
the poppet return spring. '

6. Install plunger pin (item 14) and reassemble fixed pole assembly (Item
15) to pilot body by turning clockwise and tighten to 30·40 inch-pounds
torque.
CAUTION: Do not exceed torque specifications. This could cause
severe damage to the pilot body poppet seating ledge, and result in
valve malfunction.

7. Belore attaching solenoid coli, suggest inspecting the gUide sleeve
(item 2) lor excessive wear, and the plUnger assembly (item 3) for bat·
tered and flared metal condition. If items appear in this described c0n
dition, they should be replaced.

8. If conditions are not noted. place guide sleeve over fixed pole assembly,
and plunger assembly Inside guide sleeve. Mount solenoid coil over
guide sleeve and tighten to pilot body to 30·40 inCh-pounds torque.

9. Insert end mounting screws (item 7A) into pilot body. Position pilot
body to adaptor plate gasket (item 16). the adaptor plate (item 17), and
adaptor plate to valve body gasket (item 18) lor easier mounting to
valve body. For stacking valves, thread the solenoid coli lead wires
through the spacer (item 38) and Into the junction box.
NOTE: All four (4) parts must have correct alignment in relationship
with the pilot hole in valve body.

10. Attach pilot body and solenoid assembly to valve body and tighten the
, end mounting screws to 30·40 inch-poundS torque. For stacking

valves. reconnect solenoid coil lead wires and aUach junction box top
plate assembly (Item 36). Tighten the mounting screws to 30-40 Inch·
pounds torque.
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1F101 HP

FILTERS
06F, 07F & OaF

FILTER

BODYASSEMBLY

SEAL (BODY TO BOWl)

MANUAl. DRAIN

.~-- 8CM1. ASSEMBLY

OSF

SEAL HOLDER

~---GASKET(aEMENT}

1..lL.1~-- B..EMENT (RLTER)

1T1~t-_-.:. HOLDER (ELEMENT)

'-H-__ GASKET(ELEMENT}

.60 2.64

C 0

.73 3.03

1.18 4.84

15mm 67mm

19mm 77mm

30mm 123mm

6.96

5.65

9.26

PS204P PS304CP

144mm

177mm

235mm

Br
_Droll

06F 07F oaF
PS101P PS201P PS301BP

DIMENSIONS
Model Port Size A B

06F 1/4"·3/8" 2.75 5.n
70mm 147mm

07F 318"·1fl'-314" 3.24 7.08
82mm 180mm

08F 314".1".1/4-1/2" 5.00 9.38
127mm 238mm

FILTER MODELS .
ELEMENT KIT
40 MICROMETER
(1) ELEMENT (FILTER)
(2) GASKET (ELEMENT)
(1) BAFFLE
(1) SHROUD
(1) DEFLECTOR
(1) SEAL (HOLDER)
(1) SEAL (BODY TO BOWL)

ELEMENT CARTRIDGE PS104P
KIT. 40 MICROMETER
(1) HOLDER (ELEMENn
(1) ELEMENT (FILTER)
(2) GASKET (ELEMENT)
(1) BAFFLE
(1) SHROUD
(1) DEFLECTOR
(1) SEAL (HOLDER)
(1) SEAL (BODY TO BOWL)

POlYCARBONATE PS166P
BOWL KIT
(1) POlYCARBONATE

BOWL WITH MANUAL
DRAIN (METAL BOWL
08F)

(1) SEAL (BODY TO BOWL)

PS266P PS369P MAXIMUM PRESSURE AND TEMPERATURE

150 psig @125"F (10 bar @5~) with Polycarbonate Bowl
250 psig @175"F (17 bar @.BOCC) with Metal Bowl
10 psig minimum (0.68 bar) with Automatic Drain

Conversion 1Bar =14.5 psi,CC =519 ("F -32)



FILTERS
06F, 07F & 08F

ACCESSORIES CHART
Accessories listed below are available in complete
Filter units.

FILTER MODELS 06F 07F OaF

Automatic drain PS506P

Polycarbonate bowl with
PS143Pautomatic drain kit PS243P NlA

25 Micrometer
element kit PS102P PS202P PS302BP

5Micrometer
element kit PS103P PS203P PS3Q3BP

Bowl guard kit PS107P PS207P NlA

Metal bowl without sight
PS348BPglass automatic drain kit PS148P PS248P

Metal bowl with sight
glass (Manual Drain) PS169P PS269P PS369P

Mounting bracket kit· PS109P PS209P PS309P

• Not supplied with units, must be ordered separately.

INSTALLATION
1. The equipment to which the filter is attached .

should be intemally cleaned to remove all
traces of accumulated oil and dirt. Also, new
pipe or hose should be installed between the
filter and equipment being protected.

2. Blow all upstream pipe work clear of accu
mulated dirt and liquids.

3. Select a filter location as close as possible to
the equipment being protected and upstream
of any pressure regulator.

4. Install filter so that air flows in the direction of
arrow on cover.

5. Install filter vertically with the bowl drain
mechanism at the bottom. Both free mois
ture and solids will thus drain into the sump
(quiet zone) at the bottom of the bowl (auto
matic drain models are recommended as
standard equipment)..

OPERATION & SERVICE
1. 80th free moisture and solids are removed

automatically by the filter. There are no mov
ing parts.

2. Manual drain filters must be drained regu
larty before the separated moisture and oil
reaches the bottom of the lower baffle. Auto
matic drain models will collect and dump liq
uids automatically.

1F101 HP

3. The filter element should be removed and
replaced when the pressure differential across
the filter unit is excessive.

4. To remove the filter element: SHUT OFF
AIR SUPPLY and depressurize the unit.

a. Unscrew threaded bowl.
b. Unscrew lower baffle and remove filter el

ement and gaskets (2).

c. Clean all internal parts, bowl and element
before reassembling. See polycarbonate
bowl cleaning section.

d. Install element and gaskets (2).

e. Attach lower baffle and tighten firmly.

1. Replace bowl seal; lubricateseal to assist
in retaining. it in position. Use only mineral
base oils or grease. Do NOT use syn
thetic oils such as esters and do NOT use
silicones.

g. Screw bowl into body.

SAFETY: TRANSPARENT BOWLS
CAUTION:
Polycarbonate bowls, being transparent and
tough, are ideal for use with Filters and Lubri
cators. They are suitable for use in normal in-
dustrial environments, but should not be located
in areas where they could be subjected to di
rect sunlight, an impact blow, nor temperatures
outside of the rated range. As with most plas
tics, some chemicals can cause damage. Poly
carbonate bowls should not be exposed to chlo
rinated hydro-carbons, ketones. esters and cer
tain alcohols. They should not be used in air
systems where compressors are ·Iubricated with
fire-resistant fluids such as phosphate ester and
di-ester types.

Metal bowls are recommended where ambient
and/or media conditions are not compatible with
polycarbonate bowls. Metal bowls resist the ac
tion of most such solvents, but should not be

. used where strong acids or bases are present
or in salt laden atmospheres. Consult the fac
tory for specific recommendations where these
conditions exist.

TO CLEAN POLYCARBONATE BOWLS USE
MILD SOAP AND WATER ONLYl DO NOT
use cleansing agents such as acetone. ben
zene, carbon tetrachloride. gasoline, toluene,
etc., which are damaging to this plastic.

Bowl guards are recommended for added pro
tection of polycarbonate bowls wher chemical
attack may occasionally occur.

j.
I
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~
'Zii"2J
2'ii'i6

_MS,J6
ARINGAJZ970.lo'

SPRIN
RETAINER
B ALL
~-

SEi.T

24lJ8 SPACER
21 PlSION ASSt.

-21 CAP - HYQ
10·g ,,- RING
31 3 F'ITTtNG

SPRING

;;--.
~~f.lE."_-=--- -

TORQuE FlTT"ii TO so rQQT LB.

zffi4:2i S E ... L P 29744 ..,
281J7 F'OlLOVi[R
l1 ena SPAING

MSC21
"7"OHi

INLET CHECK VALVE MS-2IANO MS-36

OUTLET CHECK VALVE

26130- & BALL
&Z808I-1 SEAr

2.&0&3 -I RING

2110" RETAINING PLATE
Z'!738RACKET Uno)

S'0038-Z 0 RING<2.
27210 'O"RING &. .:t.

170718ARREL

5..01l-ZI'O'RING&&
1DlMflnU)..,N(lJlI·,.;......".,

kloC 'fllll~

nun BOLT (. _CQ)
AN960·4t6 WASHER

(4lt(.Q)

11151 AlA CAP
5.0013-Z'O· RING&&

A
__J

Putr.tP OUTLET
'!."NPTF

17162 SPRING RETURN

f1 • me, OECAL. "'t
SUOO'-O·O'RING&
28104·J FITTiNG

TORQUE TO 59 fOOT LB

SEE INLET CHEC.K
VALVE TABULATION

•~~ sEE OUTLET C.HECK

'.-~ VALVE DETAIL

t
PUMP INLET

:n-NPTF'

t AIR RET
v. HPTF

CROSS SECTION" ~\ - ~\

THESE PARTS ARE NCLUOED IN 2,.IO·U
HYORAUJC SECTlON SEALS KJt
THESE _1$ ARE NCU.ClEO N 11118
~ ORlvE SEALS KIT.

APPLY VERY LIGHT COlTING .OF HASKE1.. LUBRICANT
PM 2&442· TO D'rNAMIC SEALs N AIR ORiVE SECTION.

NOTE'

&
&
&.

11196SCRE'"
(1-eI) .•

1210
LOOC"'ASHER
U~)

17194
EXHAUST TUBE

(r:::.~"~·,~~.ou'u I ~. r-roI Jl
1"''' __.. , ... I) I
...,,"u ...
...'N_! __ I~

/

----___ M __

---------_._-
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~68109'71'0'RING

2~~85 ISPRING

28083-IIR I NG
28081-J\SEAT 1.1:.

2~130-8IB All':

D~ :~~~' I::::',:;

26269'31 PLUNGER

28082 SPRING
26063-2 SHANK
2~685 ISPRING

tORQU[ ""'IHG tOI'~

26574 SPRING
28576 SPACER

26231-11 B DY
28577 SPACER

26572 ISPRING

2~289'2IPLUNGER

26083'21sHANK

28575 ISPRlNG GUIDE!

29703·" r
~9160110

26130'81BALL

28081-31sEAT J!£,

26573 !SPRING GUIDE

16Z31-1S61 aDD Y
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~~~~~-j..1

~~~~¥

~

r.;e,~-;;r.-;~;:;;:----'..1

..~_..

1l!M-~_
-=-- -

26130-8BALLJ~
&26081" SEAT..!,

2eOeJ-t RING

OUTLET CHECK VALVE

&

&

r
7

- 21

- JG

28231'301B ODY
26569 ISPACER
28131-31FITTING

TOtKo\.! "IT "JIG TO I'! "oov.!:!....

T()At'".!J( FHTIN(i TO 50 rOOTll1I

%6910il 'D' RING .1-
. 2611~ SPRING

/ 26116 RING

" j28542 ISPRIIlG GUIDE
-. 26543 ISPRING

I'···.·. 29703'21 BE ARING ¥'-""""':':> ".lI6Q.:£I... .LIPS!~
,).,.. •..... 5.';.-'1! ,7. 'Q"J!!!l§__ •

~ . - ..... , 2-l!~~~~~
, .... ,_ .. 2~289'~ PLUNGER

E
·--.....: ..... 2e%~ SPRING

- -- ze5~8 SPACER. ._-- ziili BCii5Y"'.r -." .. 508910-11 'O'RING &
.-- _ 2b"~ SPRING

. // . Z"fiT7'" i'i"E"G~

/~' // ~~ijl-3 I'ITTING
.'. ,/./,/ 26130-1~ BALL
~'// 26118 RING./'% 28119 SEAT .&

·G."" ..-

1 -
~ 2~289-' PLUNGER

2':t703-71 BEARING IL
!"t------- ~9160-71 LIP SEAL ._11

J b; ~6ell()-7 O'RltlG Ii

~ ~ 26570 SPRlNGGUIDE
'1-- 28572 SPRING

''", - 28231-71 BOD Y
, 28571 SPACER

\ 2813~-3 F'ITTING...- %8910,,, 'O'RING IL,
28082 SPRING

~~S?
28083- SHANK
2~~85 SPRING
26130'8 BALL
28083-1 RING
28081'3 SEATp

28117 RETAINER
.- 2~130'1~ B ALL

~/- 26110 RING
-' 26119 SEAT ill

/
~ ,oaM nntHG TO 59 F'oo'ILB

"

~96e6 LABEL

A
_.J

SEE OUTLET CHECK
VALVE DETAIL

d
Z9373 BRACKET".'Q'
17187 -10 BOLT (4 REO)

, ~AN960.41~ WASHER(4AEO)

"'- SEE TABULATION FOR PACKING
AND INLET CHECK VALVE

~
5G690~'"·0·RING.&

'"'" ~ 28104-3 FITTING~~ TOROUE 50 FO OUTLETOT - LBS.

___ 17151 AIR CAP

::.--- 5~8013-2 :O'RINGLt-/l>

~-. ._.- 5~6036'2 'd' RING ib.ll .'00'
::::- - 27270 '0' RING &,&

/;

17158 SLEEVE
17157 SPOOL

r ~82B6·2 '0' RING tU[O)Ln,

I /.' %8013-21 '0' RING&Li\

I
I~~-----55734 PISTON AS$Y.

1 ~-~----===:~::;~::~~~~~T
_-17071 BARREL

.--c- 2714~ DECAl. PAT---

APPLY VEOlY LIGHT COATING 01' HASKEL LUBRICANT PIN 26442 TO DYNAMIC SEALS
IN AIR DRIVE SEt;.T1c,u.

PUMP INLET
~'NPTF

U5{ TEST 1-'k000Cl.J1E TP·~TOn"'ITOIAL TEST RJUP.

C~AIlotF'£A CF £O.1lI-G GeE:> .\·~l.,ltlST l~E BCDy 2~2}J-A I J.

1 HESE PARTS LRE 'NCL UDED It, 26247· XX 'L1Ol.AD SECTION'SEALS KIT

THESE "'LRTS LPE n·'CLUDED 0. 17176'AIR QRll/E'SEALS KIT.

~,

&.
&.
tZ,

Y.·NPTF' VENT

1;"'01" .5/, 'Le;

H. D P. SPIRAL PIN

280~~RETAINING PLATE

111 .. LOCK WASHER (Ul[Q)/

17188 NUT ("[0)/
TOROUE TO 50 IN LSS

&
NOTE'

&5~801l-2 'O'RING 
1715~ VALVE,PILOT - ...

. 171~1 SPRING <:. ~

&5~8009-2 '0' RING-"~ .5~8011_21.0.RING(L&
17159 TUBE ,. -:l --.

&5~800~-25 '0' RING ~" .'

17193 EXHAUST
CAP-...--~

t AIR I~LET
1/.tNPTF'

:?1 n/d h 11719~ SCREWt~~
(J AlQ)

1210
LOCKWASHER

(I A[Q,)

17194-----
EXHAUST TUBE

(C0J.lSl5 t , ~I

,71:-.. ·;'TI.tI(C"\Il'r"
~ .... \.! Oo)lIIJ V.r.![11 !'.JI'-

;:~~~:~~illo~~~~ ,OIll();J ! I ~
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n·us OR"W!1'IO EHBOOIES A
C~IOENTIAL PFlOPAIETARY
DESIGN. ALL RIG><TS 'OR

~~f~~RE~~~lrINO
BY HASI<EL. INC.

./

17568-2 PLUG

52162 AIR CAP OR
I /56286-2 AIR CAP

REVISIONS
Ii I«.I5T 8E ~ED 3. NOli 9«)P PRACtiCE
Z. USE EXISTlfrCj PART AS IS 4. RECCR) OW&:
DISPOSITICH On-ER THAN U!lJVE TO DE OCSCRIBED IN OESCRIPTICH CQ.~

LTR. DESCRIPTION [)AT DISI'. BY. APPO.

G ~~W'~,5m~1 (~~i)5~JO~lLt25 '!WIW 2 CG'J 500

H 54603 SPR I Nt> (WAS) 52603 IZJ2MII • CG'J SOD

J RElJlA'oN TO ·C· SIZE AIlE) H.U-Z.S. H.U" 7/111lll 1 CG'J 500

K ADDEO, 17568-2 5EE ECN 1047 10/1191 1 CG'Jf;P....

ADD

17568-2 PLUG

56922 FITTING

53519 STEM SEAL

(AIR AMPLIFIER)MAA-4MAA-2.5

DELETE I REPLACE WITH

17161 SPRING 154603 SPRING

56286 AIR CAP156286-2 AIR CAP

501 I I PLUG

ADD

17568-2 PLUG

56922 FITTING

53519 STEM SEAL

M-PUMP (LIOUID PUMP)

DELETE 1 REPLACE WITH

17151 AIR CAPI52162 AIR CAP
17161 SPRING 154603 SPRING

5011 I PLUG

~ ra~

-H-

AUA

I I 1

EX~5~N~5RT~ .
~;8" NPT ~

I I

I

56922 F1 TT 1NG

54603 SPRING

AIR
MIN
MAX

PRESSURE EXTERNAL
GAUGE PILOT PORT

AIR 4·G2J SPEED SHUT-DOWN
---(> FILTER I CONTROL· DEVICE <)--

*- - r--&-- -o---~
SUPPLY -W- L. .J PILOT AIR SUPPLY
40 PSI AIR EOUAL TO OR HIGHER
125 PSI REGULATOR THAN REGULATOR AIR

TO DRIVE UP TO 125
PSI MAX

PUMP W/ ~ (MAY BE FROM NORMAL
MODIFIED CAP AIR SUPPLY)

:.:

CD

In

SCHEMATIC

THIS DRAWING MODIFIES A STANDARD
M-PUMP FOR EXTERNAL PILOT.

568006-25 53519
"0" RING STEM SEAL

REF

VlEW A-A
SCALE: 2X

MACH. -r RANCE CONTRACT No. .~.. r/tt HAsKEi..:---tN::.
lJUSS On(lllflSE !Htlflms lit,.....lM••aUJ .""'~OIO INC ~(818CA~l'it'l.A.
MG.UR DUI, .1.1'. I'XX'tO"IO'" .)b ..... -4000
DJa)rflRICITY .01S '.I.A. ORA"'" C G W LE
__ EIJ£S 1JlItlM ...n CHECKED sao 619181 M-PUMP MODIfICATION
..o.\':,=' ~.DJD APPO. S a 619181 EXTERNAL PILOT
MATERIAL Tl£ATJE>II

PART N"JI€X1 ASsY
APPLI ATION

'-lNlSH
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ASSEMBLY DRAWING
"ODEL OM" PUMP

~-.::=.~~:~
14.1.1C1

~'=:='--:=.:.._ ... _ J=-~
,.... _ n ..~

I ~.. ....Iot w, • ~ Ill"
It(t.M:....l:l~IIZ..,lC·r*lt,.I.L.".4

A ~;!J"t:~~~"'~III / .
• 001::;11'0 LOCJ(U~'Vll.""'4

261 I 8
26119

281JI

28117
28116

2 81<41

17201-16

28.2'.1

568910"')

~~:'33"~

ffi2Q.J6

M-21! _IM-J6

SPRING

28118 IRING

281JI IFITTING

28119 IsE AT

28116 ISPRING

17201-16!8 ALL
28117 IRETAINER

17978 ISPRING
281J8 ISPACER

M -711M -IIOIM-188
BE ARING 117.67-71117167- IlCllI7"7"le8
BA'CO< UP !26378-71!26J78-110!26J78,881/,'
S,E A L !17186-9!17I86-8!17Ies"7

TORqUE FITTING TO 50 FOOT LB

SPACER 128"2 12810 128144

-t~7~'-

568910-91 -0" RI N G

......~--

~'H3J-21 jP:STON ASSY.
28520-21 CAP ·><vD

26J78-211 B ilC K U~P /~12f>J78·J6

f1i66-T3TsE...-c-A-m,86-11

17167-211 BE AR ING1N17167-J6

- PIS TOt' ".sSy.
CAP -HYO.

"28137 IFOLLOWER

TORQUE FIT TlNG TO 125 FOOT LB

INLET CHECK VALVE M- 21 AND .. M - J6

FITTING 281J6 281J6 281J6
'0" RING 5689'0·95689'0-9568910-9
SPRING 28082 28082 28082
SPRING 26685 26685 26685
S><ANK 2eDeJ·2 2808J-2 2808J-2
B ALL 17201-817201-817201-8

/~.,..-<R I N G 2808J-1 2808J-1 28D8J-1
-::::.---:::/ SEAT 28D81-J2e081-J28C81-J

INLET CHECK VALVE M -71, M-1I0 AND

•

OUTLET CHECK VALVE

17201-8 BALL
&28081-1 SEAT ~

26083-1 RING-'

PUMP OUTLET
y4 f'NPTF

28066 RETAINING PLATE
29373 BRACKET 12 REOI

A
__-1

SEE INLET C><ECK
VALVE TABULATION

t
PUMP INLET

l/l"NPTF

t AIR INLET
1/4 NF'TF

CROSS SECTION A - A

THESE PARTS ARE INCLUDfD IN 17179 -xx
><'DRAULIC SECTION SEALS KIT.

THESE: PARTS ARE INCLUQEO IN 17178
AIR ORIVE SEALS KIT.

APPLY VERY UGI-n COATING OV HASKEL LUBRICANT
P'N. 2841<42 TO DYNAMIC SEALS IN AIR DRIVE SECTION.

&

,1,

.&.

~

568011-21 "O'RING&&

&568041-2 "O.RING~m UNT~~";~A~P(AIoUN[NT
17156 VALVE PILOT. . 17187 BOLT (4 A[Q).

17161 SPRING / ' AN960-416WAS><e'R
&,S6&009-2"O'RING I I.'" (4 AEO) .

17159 TUBE ' </ 17151 AIR CAP.

"'''00'->''''"' , ..V\,.~ ...."_,n",,,,&
.S.I,J /""

./5680J8-2 0 RING&.

> //- 27270 "?"RING &&

~ !~,~,,/ /-1707IBARREL

~~~,/

&568016-2 "O"RING
17'158 SLEEVE

&&568011-21 "O"RING
07184 PLATE

SOII1 PLUG

l.L...I
--J-LJ...

•
Ct::
CJ
2:
LLJ

17196-4 SCRE"".,'~
(l A(q) .

1210 LOCKWASHER
·~iIIlQ) •

1719J -J n><AUST
CAP

:Y16' ~B HOP-'
sPIRAL PIN

17104 LOCKWASHER (41110)

17188 NUT (4111(0)

TOROUE TO 50 IN, LBS

17196SCREW J(211(0) .

1210
LOCK WASHER

(1 lito)

~.~ ~I----,7,62 SPRING RETURN
EXHAUST ME . 27146 OECAL PAt
ItC1'ISI\Tor: • .

\Wii~~.!C'H~fV8(·. I So8906-9~0"RING&
,.."_'_.,_.~: ~,,,~ "'''"' ·OO~"

~ • TORQUE TO 50 FOOT LB

I ' SEE OuTLE T C><ECK

VALVE OETAIL

---. ..-
.'~"'--"'-"-:==....'-.u=:=:.:
~-._,.

Lj
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81 ~o:~~:.:;~:n-:c~.rcQlf".:OWU' ,.u, .1iI(w(a-e'"".lotc.._.........__~-.,-.-

,..
T

-

~
2a731 . ao."IP WASHER

, _ BACKUP RING 4>

. . seeoz'·2 '0' RING 4>

~I~h
~ZI73251'l-CER

SECTION'" t\ <PAATlAL)
llllIt. All MRTS IDENTICAL TO 11-7

EXCEPT AS NOTEO
w.z

4> 17110·1(> SEAL

~f~11I0NZ BEARlNG--J~ I So,
4> 2G37e.Z eACK'"

T9ftM T9 59 (T·hlS·

It!~~;!.o.tf" VOl.vE

ti
:~1 'i:~l::..
,tt :ft........... ,.. ,PIlI"""A .....,...(.....)a>al="ttUf.." .... ."'"

O.m'tT
VTNPT

C!'
'-0
CO

C\J

RIIlG

~6I'CII·ZI '0' RING .t.
IOI"'~~JO ,f••W'·-e..........,
17187-1 BOLT(un'ol .

,,_ AN9&'·~6 'AASJ1£R l- 11IO.01

.715' AIR CAP
~";3' Z '0' R'NG .t.

Z5373 "YG Bl\AQ<[T II .....,

GuOE

ZIOfT IMLLT my ...
TOeoyC tQ M ,JUS
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M·21, M·36, M·71,
M·ll0, M·188

Approx. Wt. 6 Ibs.

MS·21,MS·36,MS·71,
MS·ll 0, MS·188

Approx. Wt. 6 Ibs.

3

MS·7,M$-12
Approx. Wt. 9 Ibs.

M·7,M·12
Approx. Wt. 9 Ibs.

MDTV-5, MDTE-5
Approx. WI. 11 Ibs.

M-5
Approx. WI. 9 Ibs.
(M-5 dimensions

shown In phantom)

MCPV·21, MCPV-36,
MCPV·71, MCPV·ll0
Appro!. WI. 6111 Ibl.

,;':;.. MDSTV·5, MDSTE·5
Approx. WI. 15'12 Ibs.

1.21"

r---1 .r
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,~"" 1_ ,.. r

i~-nr--'~:~~,
0"" 29723-21,29723·36,

29723·71,29723·110
Approx. Wt. 6% Ibs.
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28910 SERIES (TOP VIEW) Approx. Wt. 8lbs. [without oil]

29880 SERIES (TOP VIEW) Approx. Wt. 8lbs. [without oil]

OVI"AI.L~X"'TlHIIGHT: "'1,.-

29883 SERiES (TOP VIEW) Approx. Wt. 9% Ibs. [without oil]

29230 SERIES (TOP VIEW) Approx. Wt. 9% Ibs. [without oil]
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Cross section of Haskel M· and MS· Series Pump

muffler). Clean, inspect and lubricate with Haskel
Lubricani 28442.

False cycle, leak from pilot exhaust (top center of cap).
!' Leakage of pilot system.

Install new air section seal kit.
Pump cycles without pumping or does not stall

• Check valve(s) not seating or leak in system.
Inspect check valve(s). First inlet check and then outlet
check.

Pump fluid appears at muffler (or vent port on separation models).
• High 'pressure seal leakage.

Install new liquid section seal kit.

MAINTENANCE (Continued from page 1)

Disconnect pump from system and remove to a clean, well lit work
bench with access to vice, tools, seal kits and spares. All parts
removed for inspection should be washed in a suitable de-greasing
agent such as Stoddard solvent or equivalent. Inspect all moving
parts for wear or scratches. Damaged parts should be replaced. It is
recommended that all seals and O-rings are replaced. Specially pack·
ed seal kits are available for.

Air Drive PIN 17178 (common to all standard models)

HYDRAULIC SECTION Model No.
PIN 17179 (pius ratio no.) M·21 thru ·188
PIN 26410 (plus ratio no.) M5-21 thru ·188
PIN 28247 (plus ratio no.) MCPV·21 thru -110
PIN 51104 (plus ratio no.) 29723-21 thru -110
PIN 27901 MDTV-5, MDSTV-5
PIN 53694 M·5
PIN 28696 M-7
PIN 28695 M-12
PIN 51239 M5-7
PIN 51240 M5-12

Air Drive Sectiun
The air piston has a spring return. Care should be taken when
dismantling to prevent the spring from causing the top cap to fly off.
The most common cause of air drive malfunction is O-ring 568011-21
on the end of spool 17157. Inspect this first and replace if necessary
prior to retesting before further disassembly of air drive. Spool 17157
is most easily removed by removing the muffler upper cap and
carefully opening the air drive valve to push the spool and sleeve
assembly out with compressed air. The spool and sleeve can be con·
tained by holding a cloth over the exhaust port. The air piston, air bar·
rei, cycling valve and sleeve should be relubricated on assembly with
Haskel Silicone Grease PIN 28442. Torque the tie rod nuts evenly to
50 in. Ibs.

Hydraulic Section
If dismantled for inspection and parts replacement use following tor·
que values on re-assembly.

Inlet check valve - ratios -7, -12 to 95 ft. Ibs.
Inlet check valve - ratios ·21,-36 to 50 ft. Ibs.
Inlet check valve - ratios ·71, ·110, ·188 to 125 ft. Ibs.
Outlet check valves - "all ratios to 50 ft. ·Ibs.

When ordering spare parts advise pump serial no., model no., spare
part no., and description.

TROUBLE SHOOTING GUIDE
Pump will not cycle, pump bypasses .alr.

• Inadequate air
a. See comments on: Air drive systems, page 1 and air drive

section, on this page.
• Contaminated air system

b. Remove sleeve and cycling spool (under upper cap of

Mounting
Bracket

Hydrlullc PI.ton

Pilot
Vllve

t
liquid Inlel

L11111h1
Dull"

Hydrlullc
Sui

•..~:)..

:1... .. ,
~ .

Haakel,lnc•• Burbank, CA 91502. U.S.A•• (818) 843-4000
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Motion & Control
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Pneumatic Dlvlsi n
Richland, Michigan 49083 . "

ISSUED: MARCH, .1.994
Supersedes: January, 1994

MINIATURE SERIES

BODY
WASHER

().RING

1R301 HP

MINIATURE SERIES
14E, 14R, 15R & BAR

PISTON

VENT sen SEAL
PISTON SEAl..

BONNET 0fW'0lG

POPPET sen 0fllNG

POPPET sen
POPPET ASSY.

WASHER

POPPET RETURN SPRING

14R & 8AR 15R

MAINTENANCE 14R I 15R . BAR
SERVICE KITS

Bonnet Assy. L01369 L01369

Control Springs
5 to 125 PSI (Air Only) POll73 POl173
1 to 15 PSI (Yellow) POl176 POl176
2 to 60 PSI (White) POl174 POl174
1 10 30 PSI (Silver) P01175 POl175

Non-RefMlving Piston Kit
(1) Piston (Yellow) PS422P
(1) Piston Seal

Relieving Piston Kit
(1) Piston PS423P
(1) Piston Seal

Poppel Kit (Unbalanced) PS424BP I PS424BP

Poppet Kit (Balanced) PS425BP IPS4558P

Gauges

01060 PSI-
010414KPa P530154

010 160 PSI-
oto 1103 KPa pn413

Panel Mounting Nut P78652

Mounting Bracket PS417BP

MAXIMUM PRESSURE AND TEMPERATURE
FOR 14R& 15R

Maximum (Piimary) Operating Pressure 250 PSIG (17 Barl
Temperature Range ·1O'F to + 125'F (-23'C to +52'C)

MAXIMUM PRESSURE AND TEMPERATURE
FOR PLASTIC 8AR REGULATOR

Maximum (Primary) Operating Pressure 150 PSIG (10.3 Bar)
Temperature Range O'F to + 125'F (-18'C to +~)

INSTALlATION
1. Install REGULA10R SO that fluid now Is In the direction 01

arrow. Installation must be upstream from devlces It Is to
service (lubricator, valve, cylinder 01' tool, and mounted
closely to the other devices). Mounting may be In any
position. /

2. Gauge ports are loCated on both sides of the REGULATOR
body for your convenience. It Is necessary to Install a gauge
01' socket pipe plugs into eacl1 port during 1nstaJ1at1on.
(NOTE: Miniature units use %NPT and Economy units use
% NPT.)

3. For protection against rUst, pipe sc:aJe and OCher foreign mat
ter, Install a FILTER on the upstream (high pt'8SSUf'8) sides
as closely to the REGUlAlOR as possible.

4. BAR RUing Assembly - FOI' proper assembly. fittings must be
installed hand-tight and tightened by wrench 1/2 tum.
o'To prevent leakage past threads, apply thread sealant to

fitting.
• Parker Prestolok fittings are recommended.
• Use of hard pipe is not recommended.

Lt. CAUTION: EXCESSIVE TURNING OF FITIINGS BY
. WRENCH MAY RESULT IN PERMANENT DAMAGE AND

RENDER THE REGULATOR INOPERABLE.

OPERATION & SERVICE
1. BEFORE IN5mLUNG OR DISASSEMBUNG REGUVJOR

FOR SERVICING. SHUT OFF FLUID SUPPLY PRESSURE
10 REGULA1OR.

2. To service the RegulatOl', disengage the adjusting knob by
puHing upward. Tum adjUsting knob counterclodtwlse until
compression Is released from the pressure control spring.
Remove bonnet assembly to service the piston area. 01' the
poppet assembly area, 01' both.

3. After servicing the Regulator, 01' upon installing the
RegulatOl', tum on air supply. Then proceed CO adjust the
desired downstream pressure by turning adjusting knob
clockwise. This permits pressure to build up slowly, pnwent
Ing any unexpected operation of vaJve, cylinders, tools, etc.
in the downstream line.

4. To decrease regulated pressure settings, always reset from
a pressure lower than the final setting required. Example,
lowering the secondary pressure from 80 PSI to 60 PSI Is
best accomplished by dropping the secondary pressure CO
50 PSI, then adjusting upward to 60 PSI.

S. When desired secondary pressure settings hlMI been~
ed, push the adjusting knob to lock the adjusting knob.



MINIATURE SERIES
14E, 14R, 15R &BAR 1R301 HP

I ISO pslg 0 125"1' I1ll .. 0 52"C1 - ~ -
~ pslg • 175"1' (17 .. 0 IO"CI _

IIJ Ilijt4t:--- n .......
FilTER HCJI.DSIl

5. Install filter/regulator vertically with the bowl drain mechan
ism at the bottom. Free moisture will thus drain into the sump
("quiet zone'') at the bottom of the bowl (automatic drain
models are recommended as standard equipment).

6. Gauge ports are located on both sides of the REGULATOR
body for your convenience. It is necessary to instaU a gauge
or socket pipe plugs into each port during installation.

OPERATION & SERVICE
1. Both free moisture and solids are removed automatically by

the FILTER/REGULATOR.

2. Drain whenever water level in sump ("quiet zone'') reaches
the lower baffle. Install Automatic Drain if bowl drain is
frequent.

3. The filter element should be removed and replaced when
the pressure differential across the filter is exceSsive.

4. To remove the filter element: SHUT AIR LINE DOWN and
exhaust the secondary pressure.

a. Unscrew threaded bOwl.
b. Unscrew element holder and remove element and

gaskets.
c. Clean bowl and internal parts belore reassembling.
d. Replace element and gaskets (2).
e. Attach element post assembly and tighten firmly.
I. Replace bowl seal; lubricate seal to assist in retain

ing it in position. Use only mineral base oils or grease.
Do NOT use synthetic oils such as esters, and do NOT
use silicones.

g. SCrew bowl into body.

5. The Regulator may be serviced without removing it from the
. line. BeIont disassembling FILTER/REGULATOR, SHUT

OFF AIR SUPPLY. Tum the adjusting knob counterclock
wise to bleed down trapped pressure. For servicing piston
or control springs. unscrew bonnet from body. For servic
ing the poppet and relief tube, remove threaded bowl and
filter element assembly.

6. BEFORE TURNING ON AIR SUPPLY, TURN ADJUSTING
KNOB COUNTERClOCKWISE UNTIL COMPRESSION IS
RELEASED FROM PRESSURE CONTROL SPRING. Tum
on air pressure. Then proceed to adjust to desired d0wn
stream pressure by turning adjusting handle clockwise. This
permits pressure to build up slowly in the downstream line.

.SAFETY: TRANSPARENT BOWLS
CAUTION:
Po/ycartlonate bowls. being trensparent and tough, are ideal
for use with Filters and Lubricators. They are suitable for use
in normaJ industrial environments, but should not be located
in areas where they could be subjected to direct sunlight, an
impact blow, nor temperatures outside of the rated range. As
with most plastics, some chemicals can cause damage. Poly
carbonate bowls should not be exposed to chlorinated hyd~

carbons, ketones, esters and certain alcohols. They should not
be used in air systems where compressors are lubricated with
fire-resistant fluids such as phosphate ester and di-ester types.

Metal bowls are recommended where ambient and/or media
conditions are not cornpatiblewith poIycarbonate bowls. Metal
bowls resist the action of most such solvents but should not
be used where strong acids or bases are preserd or in san laden
atmospheres. Consult the factory for specific recommendations
where these conditions exist. . (
10 a.EAN POLYCARBONATE BOWLS USE MILD SOAP
AND WATER ONLYI DO NOT use cleansing agents such as
acetone, benzene, carbon tetrachloride, gasoline, toluene, etc..
which are damaging to this plastic.

FILTERI REGULATOR

NarE: SHUT AIR UNE DOWN and exhaust pressUre before
servIclng.
CAUTION: SEE SAFETY: TRANSPARENT BOWLS SEcnoN

INSTALLATION
1. The equipment to which the ALTER/REGULATOR is at

tached should be internally cleaned to remove all treces of
accumulated oil and dirt. Also, new pipe or hose should be
installed between the filter and equipment being protected.

2. Blow an upstream pipe worX clear of accumulated dirt and
liquids. .

3. Select a filter/regulator location as close as possible to the
equipment being protected.

4. Install filter/regulator so that air flows in the direction of ar
row on body.

MAINTENANCE SERVICE KITS 14E
Bonnet AssemblY lO1369
Control Springs

5-125 PSI (Gold) POl173
1-15 PSI (Yellow) POl176
2-60 PSllWhitel POl174

Non-Relieving Piston Kit
(1) Piston (Red) PS422P
/11 Piston Seal

Relieving Pislon Kit
(1) Piston (Black) PS423P
111 Piston Seal

Unbalanced PgJpet K"d PS424BP
5Micrometer Element K"d PS403P
40 Miaometer Element Kit PS401P
PoIvcarbonate Bowl Manual Drain PS404P
Polvcarbonate Bowl Automatic Drain PS408P
Metal Bowl MaJiuaI Drain PS447BP
Metal Bowl Automatic Draio . PS451P
Gauges

01060 PSI· 0 10 414KPa
. P530154

010 160 PSI· 0 10 1103 KPa P77413
Mounting Bracket Kit

With Mountina Rino PS417BP
Panel Mount Nut P78652

\
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SECTION 12- Return Policy

JWI DIRECT RETURN POLICY

To ensure proper handling of your return, please follow these instructions:

1. ALL returns require a RETURN GOODS AUTHORIZATION (RGA) NUMBER.
JWI is unable to process your return or issue proper credit without an approved RGA
number.

2. ALL returns must be COMPLETE, including all original warranties, manuals,
documentation, and packaging.

3. ALL products must be received within 20 days of issuing an RGA number.

4. The return goods authorization number must be written clearly on all boxes being
returned. Non-compliance can result in the product being refused and returned to the
sender. C.O.D. shipments will not be accepted.

RETURN INSTRUCTIONS

An RGA number is required for ANY returns. To obtain this number, call (616)772-9011
and ask for Customer Service. Be sure to have the following information available:

-TheJWI product serial number
-Order number if available
-The part number and description if available
-The reason for the return

REV 06/08/94 12.1



..- I CUSTOMER SERVICE
- ,

2 SPECIFICATIONS

3 SAFETY INSTRUCflONS

4 INSTALLATION & SETUP

5 GENERAL DESCRIPTION

6- OPERATION

7 PREVENTIVE MAINTENANCE

8 TROUBLESHOOTING

9 DRAWINGS

10 . RECOMMENDED SPARE PARTS

11 MANUFACTURERS LITERATURE

12 RETURN POLICY



JWI® SECTION 13- Optional Equipment

This chart identifies items that are standard, optional, or can be retrofit to each J-Press.
* Indicates features that orovide additional ooerator safetv.

S=Standard O=Ootional R=R.etrofit PRESS SIZE (mm)

DESCRIPTION 2501 470 630 800 . 1000 1200 1500
320

Non-Gasketed Chamber Plates 'S OR OR OR OR -OR OR

Gasketed Chamber Plates S S R S R S R S R S R S R

Non-Gasketed Membrane Plates OR OR OR OR OR OR

Standard Control Panel S S S S S S

Manual Closure S S

Automatic Closure OR OR S S S S S

Air-Powered Hvdraulic Pump OR OR S S S S S

Dual-Ratio Hydraulic System S

Relnllar Dischllf2e Manifold S S S S S S S

Air Blow Manifold OR OR OR OR OR OR OR

Automatic PumP Control SYStem OR OR OR OR OR OR

Expansion Piece OR OR OR OR OR OR OR

Back-up plate OR OR OR OR OR OR OR

Core Blow OR OR OR OR OR OR OR

Dumpster OR OR OR OR OR OR

Semi-Automatic Plate Shifter 0 0 0 0 0

Fully-Automatic Plate Shifter 0 0 0 0 0

Drum Disposal System OR OR OR OR

Extended Lee:s & Chutes OR OR OR OR OR OR OR

Roll-off Platform OR OR OR OR

Manual Drip Tmys OR OR OR OR

Powered Drip Tmvs 0 0 0 0 0

Spread Lee:s 0 0 0 0 0 0 0

Deadman Hvdraulic Control Button· OR OR OR OR OR

Safety Guard· 0 0 0 0 0

Lie:ht Curtain· 0 0 0 0 0

Splash Curtain· 0 0 0 0 0 0

Hie:h-Pressure Construction 0 0 0 0 0 0 0

!

REV 05124/94 13.1



JWI®.

STANDARD DISCHARGE MANIFOLD

SECTION 13- Optional Equipment

The discharge manifold provides a single filtrate
discharge for ease of installation. Construction can .
be of stainless steel, PVC, cpvc, or other
materials.

Special manifolds can also be used to insure that
the press fills evenly. The manifold~ also
provide a way to remove liquid remaining in the
plumbing of the press after the pumping has
stopped (referred to as air blowdown), and to
perfonn other processes such as cake washing.

AIR BLOWDOWN MANIFOLD

The air blowdown manifold consists of piping
and valves which connect the four filtrate
discharge ports, located in each comer, into a
common discharge pipe. Air blow referS to
the process of removing excess water from the
cloth, cake, and discharge eyes. Following a
filtration cycle, the feed line valves are closed,
and the manifold valves are closed in such a
way that discharge can only exit from the
lower right filtrate eye. The air valve is then
opened and air enters the press through the
upper left port and fills the drainage area. The

, air passes from the back side of.the cloth,
through the cake, and the opposite cloth, and
then out the lower right port, leaving the press
via the piping system. The air forces the
excess water from the cake and on the
dramage surface. This helps loosen the filter
cake, improves cake dryness, and drains the
remaining liquid in the bottom discharge eyes.

REV OS/24/94
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SECTION 13- Optional Equipment
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AUTOMATIC PUMP CONTROL

The Automatic Pump Control System
automatically increases the feed pump pressure
during the filtration cycle. Low initial feed
pressure allows a soft layer of slurry particles to be
deposited on the filter cloth. This layer becomes
the filtering media, enhancing the filterability of
the incoming slurry. High initial feed pump
pressures can build a very tightly packed,
impermeable layer of solids on the filter cloth,.
restricting the flow of slurry, and ultimately the
density of the cake.

The Automatic Pump Control System
automatically increases the feed pressure in four intervals throughout the fill cycle. These
intervals and pressure are fully adjustable to suit the type of slurry and the percentage of
solids. Cycle completion and automatic shutdown occur by monitoririg the cycling of the
feed pump at the final pressure.

Also incorporated into the system is a low hydraulic pressure safety shut down device.
Any time the hydraulic pressure drops below the preset limits, the system completely shuts
down, eliminating any possible leaking. The control panel features various switches, pilot
lights, and timers to give at-a-glance monitoring of the system.

EXPANSION PIECE

A J-Press can be constructed for future additional
capacity by using longer side.bars and a
removable expansion piece. The expansion piece
occupies the space for future plates. The
expansion piece is essentially a tubular extension
of the hydraulic cylinder, and is held in place by
guide wheel cross supports.

REV.05124/94 13.3



JWI®

. BACK-UP PLATE

SECTION: 13- Optional Equipment

A backup plate (a blank plate) can be inserted in a
I-Press plate stack to isolate the filter plates
between the backup plate and the follower. The
backup plate allows a smaller batch to be '
processed since a smaller number of chambers are
used in the process. The tail plate must be
relocated and inserted in front of the back-up plate
to form a complete chamber and together the two
plates provide the strengtlineeded for safe press
operation.

CORE BLOW

Core blow refers to the process of removing
excess sluny from the center, or core of the press.
Core blow begins at the tail plate, usually at the
bottom center or top center. Pressure builds up .
behind the core, and the core is blown out and
returned to the sluny tank. Core blow will
typically take no more than 3-5 minutes. If the

. core does not discharge after 3-5Ininutes, the cake
is most likely solid enough that core blow will not
occur, and is not necessary. .

For the core blow process, the tail plate of the J
Press is counter-bored up (or down) to the center
feed eye. Ifdouble-end feed is supplied, core blow will be attached to the feed. An air line
and a valve can easily be attached to provide the 40 psi (2.7 bar) of pressure used to force
the excess slurry in the core ofthe press back out the center feed inlet. Core blow should
be performed after air blowdown.

REV 05124/94 13.4



SECTION 13- Optional Equipment

DUMPSTER

1WI can provide a dumpster for almost any size '
press for easy handling of discharged solids.
The dumpsters are furnished with large ball
bearing casters for easy positioning under the
presses-either manually or by using a lift truck.
When filled, the oPerator can pick up the
dumpster using a fork lift truck and position the
dumpster over a larger container. The dumpster
can be emptied quickly and easily by pulling a
spring-loaded self-dump pin.

SEMI-AUTOMATIC PLATE SmFrER

The operator controls the semi-automatic plate
shifter by a rocker button control with a deadman'
safety feature. The operator must maintain
pressure on the rocker button control to move the
shifter back and forth, or the shifter will stop and
reI,Dain in the non-functioning position until the
operator again applies pressure to the rocker
button. The operator manually positions the
shifter for each plate to be shifted. All operating
components for the shifter are in an enclosed
housing for maximum protection.

REV OS/24/94
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SECTION 13- Optional Equipment

DRUM DISPOSAL SYSTEM

For presses of approxiniately 0.5 to 25 cubic feet
(0.014 to 0.71 cubic meters), where the volume of
solids discharged from the I-Press is expected to
be large, JWI can provide a Drum Disposal
System. For this system, the press is mounted on
an elevated platfonn to raise the press. A series of
chutes above the level of standard 55 gallon
drums. The chutes direct the solids into the
drums, and by using the drum carts provided with
the system you can easily transport the drums to
another disposal site. Any I-Press ordered with a
drum disposal system includes the platfonn,
catwalk, railings, stairs, chutes, and drum cart.

EXTENDED LEGS AND CHUTES

For smaller presses (470 and 630mm) where a
drum disposal system is not needed but a barrel
type disposal system is preferred over dumpsters
and conveyors, the I-Press can be fitted with
extended legs. The extended legs raise the press
to allow room for a single barrel to catch the filter
cake when released from the press. The operator
is still able to control the press from ground level.

When a press is mounted on extended legs, JWI
recommends that a chute be attached to the press
to direct the discharged solids to the collection
barreL

REV 05124/94 13.6



SECTION 13- Optional Equipment

ROLL-OFF PLATFORM

Installing a I-Press above a roll-off container
provides efficient cake removal and handling.
This method eliminates time and double handling
of smaller containers. Like the drum disposal
system, the press is mounted on a platform, but is
raised substantially higher off the ground. One
large chute directs the solids into the roll-off
container. Like the drum disposal system, stairs,
railings, catwalk, and a platform with extended
legs are included. I

DRIP TRAYS- MANUAL

A drip tray is a series of overlapping sheets set on
a metal framework attached to the press under the
plates. The drip trays catch liquid that escapes
from between the plates during the fill cycle. The
tray slants to one side of the press so the liquid
can drop into a launder. Before the press is
opened to release the filter cakes, the operator
slides the sheets to the end of the press and stack
them one on top of the other to prevent them from
interfering with emptying the press.

REV 05124/94 13.7



SECTION 13- Optional Equipment

DRIP TRAYS· POWERED

The powered drip trays catch liquid that escapes
from between the plate during the process cycle or
when cleaning plates. The tray slants to one side
of the press where the liquid runs into a single
launder (typically designed to mate directly to
standard pipe sizes). This may be plumbed to a
drain or recycled to the slurry system depending
on plumbing arrange~ents and process
requirements. The trays are powered open by
hydraulic cylinders to allow cake drop after a
process cycle. The trays hang vertically to allow
the operator room to scrape or clean the plates.

SPREAD LEGS

Another method for handling discharged solids
is to install a conveyor under the I-Press to
transfer the filter cake to another location. For
use with a conveyor system, the I-Press can be
constructed with spread legs, to straddle the
width of the conveyor, rather than the standard
solid-type legs. Spread legs extend beyond the
width of the press and are usually made of
rectangular tubing or beams. The spread legs
for a I-Press can be designed to fit the specific
needs of your solids transport system.

REV OS/24/94
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SECTION 13- Optional Equipment

DEADMAN HYDRAULIC CONTROL BunON

The deadman hydraulic control button requires
that the operator maintain pressure on the close

/

button until the follower is tight against the plate
stack and 800 psi (54 bar) of hydraulic pressure is
built up. At that time, the operator can release the
button and the unit will continue to build operating
pressure automatically. If the operator releases the
button any time during the closing of the press, the
follower stops its forward travel.

SAFETY GUARD

The safety guard is an expanded metal screen
mounted on the non-operating side of the press.
The purpose of the safety guard is to prevent
injuries to personnel who might approach the
press from behind while the press is opening or
closing, or when the shifter is operating.

REV 05124/94 ·13.9



SECTION 13- Optional Equipment

LIGHT CuRTAIN

The light curtain provides maximum operator
safety by stopping all press motion should an
operator reach into the plate stack area. Operation
will not continue until the operator is out of the
light curtain area, and has pressed a restart button.
Placed on the operating side of the I-Press. the
light curtain consists of two units-a sender and a
receiver. Infrared light travels between the two
units. Any time the light beam is intenupted.
motion stops until the light beam is cleared.

SPLASH CURTAIN

Splash curtains help ,contain liquid that may.
under certain conditions. squirt or splash from
between the fIlter plates during the fill cycle. or
during power washing of the fIlter plates and
cloths. The vinyl splash curtains are attached to a
metal framework that is attached to the
I-Press. The curtains are typically hung on the
two longest sides of the press and across the top of
.the press, but may be customized for other
arrangements.

REV 05/24/94
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1.0 INTRODUCTION

LMI is the world's most versatile manufacturer of
economical andefficientmeteringpumps. This manual
addresses the installation, maintenance and
troubleshootingprocedures formanually andexternally
controlled pumps. LMI has a worldwide network of
stocking representatives and authorized repair centers
to give you prompt and efficient service.

Please review this manual carefully. Pay particular
attention to warnings and precautions. Always follow
good safety procedures, including the use of proper
clothing, eye and face protection.

This manual is for A, B, C, J, P, Z Series pumps.

4



EXAMPLE:

Your pump consists of two parts:

1. The Drive Assembly and
2. The Liquid Handling Assembly.

A 1 5 1
Drive

1928
Liquid Handling

Assembly

+
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2.0 UNPACKING

Your carton will contain the following items. Please
notify the carrier immediately ifthere are any signs of
damage to the pump or its parts. Notify your pump
supplier if any of the following parts are missing.

Please refer to the enclosed Drive Assembly Parts
List Sheet for an illustration of your complete
pump, electrical diagram and a parts list.

Metering Pump

Tubing

Depending on the model, your carton
may contain 0, 1, 2 or 3 rolls oftubing.
Yourcarton may contain an additional
roll of clear vinyl tubing, this is for
connection to the SUCTION SIDE OF
THE PUMP HEAD ONLY.

6

Foot Valve

Suction Tubing
Straightener



l&191S
LJQUll) HANIlI.ING ASSEMBLY

Liquid Handling
ASsembly Sheet

Injection Check
Valve

1>.161
DIlI\/E_l\IIIlISusr

Drive Assembly Parts List
&Exploded View Drawing

r------------,

FOUR FUNCTION Valve
(4-FV) and Tubing

Yourcartonmayormaynotcontain
a 4-FV, an accessory for pump
models ending in "M" or "S".L . .J
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3.0 PRE-INSTALLATION INSTRUCTIONS
The following precautions should be taken when
working with LMI metering. pumps. Please read this
section carefully prior to installation.

3.1 Precautions

A. Protective Clothing
ALWAYS wearprotectiveclothing, face shield, safety
glasses and gloves when working on or near your
meteringpump. Additional precautions shouldbetaken
depending on the solution being pumped. Refer to
MSDS precautions from your solution supplier.

A. Water Pre-Prime
AllLMIpumps arepre-primed with waterwhen shipped
from the factory. If your solution is not compatible
with water, disassemble the Pump Head Assembly.
Thoroughly dry the pump head, valves, seal rings,
balls and Liquifram® (diaphragm). Re-assemble head
assembly tightening screws in a crisscross pattern.
Refill the pump head with the solution to be pumped
before priming the pump. (This will aid in priming).

A. Solution Compatibility
Your Liquid Handling Assembly Sheet lists the

materialsofconstructionincludedin the liquidhandling
portion of your pump. Should you have any further
compatibility questions on your LMI Metering Pump,
review the LMI Pump Selection Guide and Chemical
Resistance Chart for compatibility. Ifthis sheet is not
available to you, call your local LMI distributor, or the
LMI Customer Service Department for further
infonnation.

8



A Tubing Connections

Inlet and outlet tubing or pipe sizes must not be
reduced. Make certain that all tubing is SECURELY
ATTACHED to fittings prior to start-up. (See Section
4.3, TubingConnections). ALWAYS useLMIsupplied
tubing with your pump, as the tubing is specifically
designed for maximum compatibility with the pump
operation. Itis recommended thatall tubingbe shielded
topreventpossible injury incaseofruptureoraccidental
damage.

A Fittings And Machine Threads
All fittings should be hand tightened to a maximum of
1/8 - 1/4 tum after the fitting contacts the seal ring. DO
NOTOVERTIGHTENFITTINGS. Overtighteningor
use of a pipe wrench can cause damage to the fittings,
seal rings, or puinp head, causing the pump to LOSE
PRIME OR NOT FUNCTION.

All LMI pumps have straight 3/4"-16 or
1"-12 machine threads on the head and fittings and are
sealed by the seal rings. DO NOT use Teflon tape or
pipe dope to seal threads. Teflon Tape may only be
used on the 1/2"NPTthread side ofthe Injection Check
Valve before installing in a pipe line or tee.

A Plumbing
Always adhere to your local plumbing codes and
requirements. Be sure installation does not constitute
a cross connection. Check local plumbing codes for
guidelines. LMI is not responsible for improper
installations.

9



A. Electrical Connections

WARNING: to reduce the riskofelectrical shock, the
meteringpumpmustbepluggedinto agrounded outlet
with ratings conforming to the data on the pump
control panel. The pump must be connected to a good
ground. 00 NOT USE ADAPTERS! All wiring
must conform to local electrical codes.

To
LMJ

Pump

INCORRECT

4.0 INSTALLATION

To
LMJ

I'IIn1I

CORRECT

4.1 Pump Location and Installation
Locatepump inan areaconvenientto solution tank and
electrical supply.

Thepumpshouldbeaccessibleforroutinemaintenance,
and should not be subjected to ambient temperatures
above 122°F (50°C). If the pump will be exposed to
direct sunlight, LMI black, UV resistant tubing should
be installed.

4.2 Pump Mounting
The pump can be mounted in one of two ways:

A. FLOODED SUCTION (ideal installation) or

B. SUCTION LIFT - when suction lift is less than 5
feet (1.5 m) for solutions having a specific gravity
ofwater. Fordensersolutions, consult the factory.

YourLMImeteringpumpmustbemountedsothat
the suction and discharge valves are vertical.
NEVER position pump head and fittings
horizontally.

10



The pump is mounted at the base of the storage
tank. This installation is the most trouble-free, and
is recommended for very low outputs, solutions
that gasify, and high viscosity solutions. Since the
suction tubing is filled with solution, priming is
accomplished quickly and the chance of losing
prime is reduced.

INCORRECT
Avoid this \)1Ie of false Doodad suction.

CORRECT

CORRECT

11



4.2B1 Suction Lift • Wall Bracket M unt

The pump may be mounted using an LMI Wall
MountBracketAssembly (partno. 28272)directly
above the solution tank. A pump mounted in this
manner allows for easy changing ofsolution tanks
or drums.

~
ee

InjedlOIl "--.
CheckVaJve· n_re

Une

I

12

Solution
Tank

2.0 In. (511IMl)
Spal:e for sediTJerj

accwnulallOll

LMIPump
"""",,---J-o',,r Rear Mount



4.282 Sucti n Lift- Tank Mount '

'The pump may be mounted on a molded tank
provided there is a recess tokeep pump stationary.

, LMI 10gallon tanks (partno. 27421) and50gallon
tanks (part no. 26350) have molded recesses for,
pump mounting.

1IJblng
Straightener
'Assembly

LMIPump

LMI
10 Gallon
Solution
, Tank

2.0 In. (SO mm)
Space for

.sediment accumulalkm

LMI
50 Gallon
Solution

Tank

.2.0 In. (50 mm)
Spafor

sedlmenlllCCUJlUJlaIIon

Foot
"'"--"T""---'L.-----' valve

J
Pressu18

Une

Foot
YaJve

e
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4.283 Suction· Shelf M unt

The pump may be mounted on a shelf (customer
supplied) maintaining a suction lift of less than
5 feet (1.5 m). An LMI mounting kit (part number
10461) is available for securing the pump to a

. shelf.

~---T1

Solution
Drum

2.0 In. (50 mm)
Space for 8edJment

Accumulation

LMI Pump

4.3 TUbing Connections

14

A. Use only LMI tubing.

B. DO NOT USE CLEAR VINYL TUBING ON
THE DISCHARGE SIDE OF THE PUMP.
The pressure created by the pump can rupture the
vinyl tubing.



C. Before installation, all tubing must be cut with a
clean square end.

D. Valve and head connections from the factory are
capped or plugged to retain pre-prime water.
Remove and discard these caps or plugs before
connecting tubing.
DO NOT USE PLIERS OR PIPE WRENCH
ON COUPLING NUTS OR FlTTINGS.

Tubing Connection
3/8" 0.0. (.375") Tubing

Tubing Connection
1/4" 0.0. (.250") Tubing

1/4' 00 Tubing

Coupling Nul

rBolIom Tubing
InFilling.
Push and hold
tubing down
while tighlenlng
coupling nul

FoICetublng
compIeIely over
entlre nlllZle Into

=dhold
Iublngdown
willie Iighlaning
coupling nul

3/8'00
Tubing

Coutl1lng

Clamp
Ring

Nozzle

Rtting
Groove

Tubing Connection
1/2" 0.0. (.5") Tubing

NlllZIe

Filling "

1/2' 00 Tubing

Coupling Nul

Force bJbIng
__ complelely over

. entire nozzle.
Push and hold
tubing down
whllellgh!enlng
coupling nul

1/4" or 1/2" NPT
Pipe Thread
Connection

NPT Pipe t
Connection """AppIyTelIonlape "III

here. (Customer 0..
suppJl"ed pipe
connections)

NOTE: See Metric Uquid Handling Sheet for metric tubing connections.
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4.4 Four Function Valve (4-FV) .
Some pump models come supplied witha4-FV (pump
models which end in "MlorIS"). Ifyour pump is not
equipped with this feature, and you feel it is needed in
your application, it can be purchased as an accessory.
Contact~our localdistributorfororderinginformation.
The functions of the 4-FV are: .
1. Anti-Syphon (automatic).

Prevents syphoning when pumping downhill or
into a vacuum.

2. Back Pressure (automatic).
Supplies approximately 25 psi back pressure to
prevent over pumping when little or no system
back pressure is present. .

3. Pressure Relief (automatic).
If discharge line is overpressurized,- the valve
opens sending the solution back to your supply
tank. .

4. Line Depressurization (manual).
By pulling both knobs, the discharge line will
drain back to your supply tank.

TankTank

Typical4-FV Applications Flaw _~....---~ cf;F-Aaw
DO NOT submerge Injection Check YaIv8 ~
return line In soIulIon RecIrculating

LMI4-fV (Al:cessory)
. PnMnIs syphonlng Pump

~
=~~brto
recllClJlaling pump
(Vacuum) .

LMI4-fV

~
~and
syphonlng

=~~irUllow or
no pressure

16

InjedJon Check Vatve
9- To In)ldlon Point



4.5 4-FV Installation
To install the 4-FV, remove the yellow screw cap on
the top ofthe pump head and screw in the 4-FV so that
the valve cOntacts the seal ring. An additional 1/8 
1/4 turn may· be necessary to prevent leakage. 00
NOT OVERTIGHTEN. Overtightening can cause
fittings and seal rings to distort, crack and function
improperly. .

1/4" Q;D. tubing connects to the side of the 4-FV and
acts as a return line to the solution tank. This tubing
must NOT be submerged in the solution.

WARNING: This return line tubing must be secured
to insure pumped solution Will return to supply tank.

DIscI)arge

.,...-i-...JI---' <:>-

~.
(25mm) 1-

Bottom Tubing
In RIlIng Pump Head

Push and hold while
lightenIng connector.

To
Solution Tank

or Drum

4-FV Tubing Connection.
1/4" Tubing

Connector

4.6 Foot Valve/Suction Tubing Straightener
Installation . .

The Foot Valye acts as acheck valve to keep the pump
primed in suction lift applications.

The valve is designed to be submersed iIi the solution
tank or drum and must sit in a vertical position at the
bottom. Position approximately 2 inches (50 mm) off
the bottom if the tank or drum contains sediment.

17



The suction tubing straightener, when assembled,
positions the foot valve and suction tubing in a vertical
position.

1. .Attach the foot valve to one end of the suction
tubing (see Tubing Connections, section 4.3).

2. Assemble the suction tubing straightener by
pushing together alternating yellow and black
tubes. Adjust the length ofthe tubing straightener
by pushing tubes further together so when placed
over the suction tubing and sitting on the foot
valve, approximately 3 inches (75 mm) of tubing
exits the tubing straightener on the side to be
connected to the pump.

3. Place foot valve, tubing and suction tubing
straightener into the solution tank. Check that the
foot valve is vertical and approximately 2 inches
(50 mm) from the bottom of the tank or drum (see
illustration). Connect the otherend ofthe tubing to
the suction side of the pump head (bottom side).

CD
Use

SucIIon
Tube

StraIghlaner

®
Fool Valve

MustRermln
Vllltk:al@ 2.0 In. (50 mm)

FaS8dlm Aa:umulalloo

CORRECT

Fool Valve
1I11ed S1dlritays WIll NOT PRIME

INCORRECT

Proper Foot Valve Position

LMI LMI
Pu/J1l Pump

18



! .
4.7 Injection Check Valve Installation

The Injection Check Valve prevents backflow from a
treated line. Connectthe Injection Check Valve to your
"DISCHARGE" (outlet) line. Any size NP1Ffittingor
pipe tee with a reducing bushing to 1/2" NP1F will
accept the injection check valve. Use Teflon tape or
pipe dope to seal the pipe threads only.

When installing the Injection Check Valve, be sur~ to
position it so that the valve enters the bottom of your
pipe in a vertical position. Variations left and right
within 800 are acceptable. (See illustration below)

After cutting an appropriate length of tubing, connect
tubing to the injection check valve then back to the
discharge side of the pump head (top side), making
sure it does not crimp or come into contact with hot or
sharp surfaces.

Typical Injection Check Valve Installations

Reducing Bushing
1"10 1J2" NPT

(CusIDm8r Supplied)

Injecllon
CheckVaJve

~
Flow

CORRECT
Use Tellon tape

here on pipe

"_on~ /
CORRECT

Do NOT use
Teftonlape

on machined
thnlads

~
Flow

P1~

Injecllon
CheckvaJve
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5.0 METHODS OF EXTERNALLY TRIGGERING OR

I20V
01

22O-240V
SO-60Hr

Methods of Triggering
Metering (Dosing) Pumps

L

Opllonaf
I.DN I.eveI

5enscr
P.ilrtNo.2919O

i
c°----<~

+ White

1. Switch Closure
Switch closing
triggers pump

2: NPN Transistor
Base goes high
to trigger pump

+ White

r----'
4.Opto ~-d
lsolator~ .

L .J

+ White ~

-Black

Note:
Switch or transistorsmustbecapable ofswitching 15VDC
at 2 milliamperes. Minimum time in low impedance state
(on) is 50 milliseconds. Minimum time in high impedance
state (off) is 100 milliseconds.
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»ACING A7, 87, C7 AND D7 PUMPS

DPC-40

1lOV
a

220-240 V
SO-60HI

HlQher Frequency PUlses
"I11III(1111111111111111

. Lawer Frequency PUlses .
~mliliii

..4-20 milliamp DC

4-20 mDlfamp DC
IlllII mm

Higher Frequency f'UIses
~1111111111111111

·MICROPACE
:; AID CONIIERTF1f......

MICROPACE
:: .. DIGIr DMDER-

MICROPACE
:: .. DIalT' I«A.TIPUER.-
:;: MIcRoPACE

DIalT'AL REMOTE
CtJNTRa.lBf

26006 PUlse
Transmitter
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6.0 START-UP and ADJUSTMENT
NOTE: The pump is nonnally self-priming ifsuction
lift is 5 ft. (105m) or less and the steps below are
followed.

NOTE: Pumps are shipped from the factory with
water in the pump head to aid in priming.

6.1 Output Adjustment Controls

Note: Manual series pumps controls are not equipped
with pressure control.

Inmost external controlledpumps the uppennost setof
knobs on the control panel serve a dual purpose. The
smallest of these knobs (inner knob of this concentric
knob) is Pressure Control. The larger knob directly
underneath is Speed Control. Graduation markings for
the small Pressure Control Knob are etched in yellow
on the Speed Knob itself. Graduations for the Speed
Knob appear directly on the face of the control panel.
The largest knob.below is Stroke Control.

1. Pressure Control Adjustment: Pressure control
provides the adjustment of the pump's pressure
capability and powerconsumption, reducing heat,
pipe shock and pulsation while increasing pump
life. See Section 7.0 after priming for proper
adjustment settings.

2. Speed Adjustment: Speed control provides
adjustment ofthe percent ofmaximum strokes per
minute. Turning this knob clockwise 0. increases
stroke frequency.

Note A7 Series Only: When operating pump
inexternalmode, thespeedcontrolknobshould
be turned fully counter clockwise .(). A click
indicates pump is in external mode.

Note A34 and A37 Series Only: Pump
comes equipped with a range selector switch

•

•



which provides high orlow speed adjusnnent.
The high setting provides speed adjusnnents
between 8-100 strokes per minute. The low
setting provides accurate speed adjusnnents
between 1-12.5 strokes per minute for
applications requiring infrequent stroking.

3. Stroke Adjusnnent: Stroke control provides
adjusnnent of percent of maximum Liquifram®
(diaphragm) travel. Turningthisknobclockwisen
increases percent output per stroke.

6.2 Start-Up/Priming for PumpSupplied with 4-FV

A CAUTION: Read this entire section completely

before proceeding.

When all precautionary steps have been taken, the
pump is mounted, and the tubing is securely attached,
you may now start priming the pump.

1. Plug in or switch the pump on.

2. While the pump is running, set the speedknob at
80% and the stroke knob at 100%.

Note: If the pump is equipped with a pressure
control knob, tum knob fully clockwise.n

3. If your pump is equipped with a 4-FV, grip both
the yellow and black knobs, 1/4 tum or pull and
hold open.

4. The suctiontubingshouldbegintofill withsolution
from the tanle.

S. A small amountofsolutionwill begin to discharge
out the return line ofthe 4-FV. Once this happens,
1/4 tum or release the knobs and SHUT THE
PUMP OFF. (lfpumpisnotequippedwith an on{
off switch, disconnect the power cord.)
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6. The pump is now primed.

7. ProCeed to output adjustment, Section 6.4.

. NOTE: lithe pump does not self-prime, remove •
the 4-FV on the discharge side of the pump head.
Remove theball and pourwaterorsolutionintothe
port until the head is filled. Replace valve, then
follow start up/priming steps.

6.3 Start-Up/Priming without 4-FV

A. . CAUTION: Read this entire section completely

before proceeding.

When all precautionary steps have been taken; the
pump is mounted, and the tubing-is securely attached,
you may now prime the pump.

1. Plug in or switch the pump on. .

2. While the pump is running, set the speed knob at
80% and the stroke knob at 100%.

Note: If the pump is equip~ with a pressure
Control knob, tum knob fully clockwise.0.

3. Thesuctiontubing shoUldbegintofill withsolution •
from the tank.

4. Once the solution begins to exit the pump head on
the discharge side, SHUT THE PUMP OFF. (If
pump is not equipped with an on/off switch,
disconnect the power cord).

5. The pump is now primed.

6. Proceed to outp~t adjustment, Section 6.4.

NOTE: lithe pump does not self-prime, remove
the fitting on the discharge side ofthe pump head
Removetheball andpourwaterorsolutionintothe
port until the head is filled. Replace valve, then
follow start up/priming steps.
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6.4 Output Adjustment .

On~ the pumphas beenprimed, an appropriate output
adjusnnent MUST be made, Pump output should be
calculated and adjusnnents mad~ accordingly.

TOTAL PUMP OUTPUT ;

Calculate the total output of the pump as follows:

PUMP OUTPUT = MAX PUMP OUTPUT x O/OSPEED x %STROKE

Example: A151·192S

Use MAX Output (From dataplate on bottom centerof
pump control panel) = 24 GPD (24 gallons per day).

Ifthe pump is set at 60% speed and 70% stroke length,
the approximate pump output is:

24.0 x 0.60 x 0.70 = to.08 GPD (gallons per day)
. Divide by 24 (hours in one day) to calculate in gallons

perhour .'

Note: Ifpump is not equipped with speed adjusnnent,
calculate by Max Pump Output x % Stroke only.

7.0 CALIBRATION

Once installation is complete and the approximate
output has been determined, the pump should be
calibrated to adjust speed· and stroke for your actual
desired output.

1. Ifequipped, make certain Pressure Control Knob
is turned fully clockwise 0.

2. Be sure the pump is primed, and discharge tubing
and Injection Check Valve are installed as they
would be in normal service (Le., including factors

. such as injection pressure, fluid viscosity, and
suction lift).
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Foot
VaJve

GradUaIB
1000 ml Min.

3. Place the Foot Valve in a graduated container with
a volume of 1000 ml or more.

4. Plug in and switch pump to Internal Mode. Pump
until all the air is exhausted from the suction line
and head.

5. Tum the pump off. Refill graduated container to a
level starting point.

NOTE: Ifpumpisequipped with pressure control,
see Section 7.1 before proceeding.

6. Using a stopwatch·or timer, tum the pump on for
a measured amount of time (50 pump strokes
minimum). The longer the time period, the more
confidentyoucanbeofthe results. Be sure to count
the numberofstrokes during the calibrationperiod
when making comparisons.

7. Tum the pump off. Note the time elapsed in
relationto volume displaced in the graduate. Now,
calculate the output in the time unit you choose
(minutes, hours. days, etc.).

8. If the output is too low or too great, adjust speed
and or stroke, estimating required correction and
repeat steps 1-7. Tee

PnlssuI8Une
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7.1 Pressure Control

40

20

60

Adjust Pressure Control: While unit is running, tum
Pressure Control Knob slowly counter-clockwise {)
until unitjustbegins to stall. From this stall point, now
tum Pressure Control Knob clockwise 0. from 1 to
1 1/2 graduation marks. lbis is the optimum pressure
control setting for your application.

NOTE: Increase setting ifback pressure is increased.

Bar Pressure Control psi
6 80
5
4

3

2

1

Adjust pressure control to reduce heat,
shock, pulsations and prolong pump life.

7.2 Calibration Procedure - On-Site
Volumetric Calibration in External Mode

1. Since pump output is governed by an external
device such as Flowmeter-Pulser, Liquitron™
Current-to-Frequency Converter or 4-20 rnA DC
signal from an instrument with an LMI Analog-to
Digital Converter, only the output per stroke
may be calibrated.

2.. With pumpprimedanddischarge tubingconneeted
to the injection point as it would be in nonnal
service, place FootValve and Strainer Assembly
in a graduated container with a volume of500 ml
or more.

3. Switch pump to Internal mode with Speed Knob
set at 100 until air is exhausted from suction line
.and pump head.
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4. Adjust Pressure Control- See Section 7.1.

S. Switch pump OFF and note solution level in
graduated container. Refill graduate to a starting
point.

6. Switch pump ON and count th~ number of
strokes for exactly one minute. Thenswitchpump
OFF.

7. Notevolume pumpedduringthe calibrationperiod
of one minute. Divide into this the number of
strokes todetenninethevolume ofsolutionpumped
per stroke.

Example: 500mlin 100strokes=5.0m1perstroke.

Multiply ibis by your expected stroke rate per
minute, per hour or per day and compare with
desired output requirements.

8. Adjust Stroke Length Knob (lower knob) to your
best estimate of required correction and repeat
calibration procedure.

8.0 SPARE PARTS REPLACEMENTS
ROUTINE MAINTENANCE-

8.1 Depressurizing the Discharge Line
(For Pumps Equipped with a 4-FV only).

A. WARNING:· ALWAYS wear protective clothing,

face shield, safety glasses and glov~swhenperforming
any maintenance or replacement on your pump.

WARNING:. Re~d steps 1 and 2 1?elow before
proceeding.

1. Be sure the Injection Check Valve is properly
installed and is operating. If a shut off valve has
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8.2

been installed downstream ofthe Injection Valve,
it should be closed to off.

WARNING: Be sure your relief tubing is connected
to your 4-FV and runs back to your solution drum or
tan1e.

2. 1/4 tum orpull on both the yellow and blackknobs
on the 4-FV. The discharge line is now
depressurized. Keep valve open until solution
drains backdownthedischargetubingintosolution
drum or tank. Then release or 1/4 tum knobs to
normal position.

Liquifram@ (Diaphragm) Replacement

WARNING: ALWAYS wearprotective clothing, face
shield, safety glasses and gloves when working nearor
performing any maintenance or replacement on your
pump. See MSDS Sheet from solution supplier for
additional precautions.

LMI metering pumps are designed for trouble-free
operation, yet routine maintenanceofelastomericparts
is essential for optimum performance. This involves
replacing the Liquifram® seal rings, valve balls, and
the Injection Check Valve spring. LMI recommends
replacing these parts at least once a year, however,
frequency will depend on your particular application.

When replacing the Liquifram® , the valve balls, seal
rings and the injection check valve spring should also
be replaced. See next section (8.3). A Spare Parts Kit
(SP-#) containing these parts may be obtained from
your local distributor. (See the Liquid Handling
Assembly Sheet for Spare Parts Kit Part Number).
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1. Carefully depressurize, drain, and disconnect the
discharge line (See Section 8.1 in this manual).
Place the Foot Valve into a container of water or
other neutralizing solution. Tum the pump on to
flush the head assembly. Once the pump head has
been flushed, lift the Foot Valve out ofthe solution
and continue to pump air into the pump head until
the pump head is purged of water or neutralizing
solution.

Note: If the liquid cannot be pumped due to
Liquifram® rupture, using protective gloves,
carefully disconnect the suction and discharge
tubing. Remove the four screws to the head and
immerse the head in water or other neutralizing
solution.

2. Start the pump. While running, set the stroke knob
to zero and tum the pump off.

NOTE: See Section 9.0 for proper zeroing.

3. With the unit off, unscrew the Liquifram® by
carefully grasping the outeredge ofthe Liquifram®
and turning it counter clockwise .(). Discard old
Liquifram® . Remove the Liquifram® disk if so
equipped (located behind the Liquifram® ) and
checkthat the size code matches the size code on the
replacement Liquifram® (see illustration).

4. Reinstall the disk so the alignment pin on the disk (if
present) seats in the recessed hole in the EPU.

WARNING: Take care not to scratch the Teflon face
of the new Liquifram® .



Recessed
Hole

For Series
B&C

NOTE:
Si1JI code mar1dngs for pumps supplied
with 6.0 Uquiframs@ (diaphragmS)
should be referenced to the
6.0 Black Adapter not the 3.0 Spacer

For Series
A, J, P &Z

SplK:eI'

5. Start the pump and turn the stroke knob to the
setting indicated below on Stroke Setting Chart
which matches thepump model number located on
the pump dataplate. With the pump stroking
(running), screw onthe new Liquifram® clockwise
until the center begins to buckle inwards. Stop the
pump.

Liquifram@ Stroke Setting Chart

Pump Series Stroke Knob Setting

All A, J, P, Z Series
B11,B71,B12,B14, B72, B13, B73, B74
011,071,012,072,010,070 9~~

C11, C71, C12, C72, C10, C70,
E50, E51, E52

All L Series 85%

C13, C73, C77
013, 073 7~/o

E53

014,074
C14,C78 5~~

E54

All U and M Series 1O~/obutUquifram~ mustbe bottomed
completely. Do Not Use Straight
Edge.
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6. Grasp the outer edge of the Liquifram®and adjust by
screwingitin orout so that the centerofthe Liquifram®

is flush with the outside of the spacer edge (see
illustration). LMI Uqulfram ®

LMISpacer

INCORRECT CORRECT
(Uquifram (jj) is flush with
spacer and straight edge)

8.3
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7. Once the Liquifram® is properly positioned, remount
the pump head to the spacer using the four (4) screws.
Tighten in a crisscross pattern. After one week of
operation, recheck the screws and tighten ifnecessary.

seal Ring, Ball and Injection Check Valve
Spring Replacement

WARNING: ALWAYS wear protective clothing, face
shield, safety glasses and gloves when working on or
performinganymaintenanceorreplacementonyourpump.
See MSDS Sheet from solution supplier for additional
precautions.

1. Referto theLiquidHandling Assembly Sheetincluded
with yourpump for the properSpareParts Kitnumber.
(SP-#)

2. Carefully depressurize and disconnect the discharge
line (See Section 8.1 in this manual). Place the Foot
Valve into a container of water or other neutralizing
solution. Turn thepump on to flush thehead assembly.



Oncethepumphasbeenflushed, lifttheFootValveout
and continue to pump tolet air into the pumphead until
pump is purged of water or neutralizing solution.

If the liquid cannot be pumped due to Liquifram®
rupture, with protective gloves, carefully disconnect
the tubingandfour screws toremovethehead Immerse
the head in water or other neutralizing solution.

IMPORTANT: Before disassembling valves, note
the orientation of seal ring and ball. (See illustration)

3. Carefullydisconnect one tubing connectionandfitting
at a time and remove the worn seal ring and ball.

Carefully loosen sealing by prying side to side using a
small screw driver through the center hole of the seal
ring.

4. Install new seal ring and ball in each location.
IMPORTANT: Note correct orientation.

S. Install the new spring in the Injection Check Valve.

WARNING: Depressurizeanddrainpipeline (orisolate
I.C.V. point using valves) so that I.C.V. can safely be
disassembled.

(Refer to Liquid Handling End Sheet for proper
assembly orientation.)

YaJva Houslng (3)

BalI®

S8aJ RIng CD

BalI<D

S8aJ RIng ®

YaJvaSeal@

Order f Installation·
Note: Order of assembly changes depending on valve location
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9.0 CHECKING PUMP FOR PROPER
ZEROING (STROKE KNOB)
1. Withpumpnmning, turnstrokeknobcounterclockwise

toward zero or end of black or red band.

2. LISlEN to the clicking as the pump is running. The
pump should operate quietly at the zero position (no
clicking).

3. Ifthe pump continues to click at zero or stops clicking
before zero is reached, the pump zero must be reset.
(See Section 9.1 or 9.2)

9.1 Type I - Push on Knob
Rezeroing and Stroke Knob
Disassembly and Assembly

1. Remove stroke knob from the pump by grasping the
knob firmly and pulling it toward you.

2. Pry off the yellow cap.

3. Place the knob on a flat surface.

4. Using needle nose pliers, squeeze the inner section
together while lifting the outer section up.

S. Push the inner sectionbackonto the "D" shaped stroke
shaft.

6.. With the pump running, zero the pump by turning the
inner section of the knob counter clockwise until the
pump stops clicking.

7. Positionthe outersectionofthe knob so that thepointer
aligns with zero on the nameplate or end of the black
or red band.

8. Pushdown onthe outer section (a snap soundindicates
parts are locked together).

9. Replace the yellow cap over the outer section of the
knob, aligning the tabs on the cap with the slots inside
the knob.
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Str ke Knob Assembly (Type I)

S
T
R
o
II:
E

S
T

\\U~~~~Illli" A
II:
E

9.2 Type II Collet Knob
Rezeroing and Stroke Knob
Disassembly and Assembly

1. Remove Yellow Cap.

2. Hold knob with soft jaw pliers.

3. Disconnectknob by loosening 5/16" (8 mm) colletnut.
There is no need to remove nut.

4. Remove knob by pulling towards you.

S. With pump running, zero the pump using a screw
driver to tum the stroke shaft counter-clockwise 0
until the pump just stops clicking.

6. Pump is now zeroed.

7. Positionknob at zero, orthe end ofthe low range band,
and tighten 5/16" (8 mm) collet nut).

8. Replace yellow cap.
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10.0 TROUBLESHOOTING

PROBLEM POSSIBLE CAUSE

Pump Will Not Prime 1. Pump not turned on or plugged in.

2. Output dials not set properly.

3. Foot Valve not in vertical position on
bottom of tank.

4. Pump suction lift too high.

5. Suction tubing is curved or called In
tank

~. Fittings are over tightened.

7. Air trap in suction valve tubing.

8. Too much pressure at discharge.
(Pumps without 4-FV)

Pump Loses Prime 1. Solution container ran dry

2. Foot Valve is not in a vertical position on
the bottom of the tank.

3. Pump suction lift is too high.

4. Suction tubing is curved or called in
tank.

5. Fittings are overtightened.

6. Air trap in suction valve tubing..

7. Air leak on suction side.
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SOLUTION.
1. Turn on pump/plug in pump.

2. Always prime pump with speed at 80% and stroke at 100%.

I 3. . Foot Valve must be vertical (See Foot Valve Installation,
Section 4.6).

4. Maximum suction lift is 5 ft. (1.5 m) Pumps with High Viscosity liquid
Handling Assemblies require flooded suction.

5. Suction tUbing must be vertical. Use LMI tubing straightener

\ supplied with pump. (See Section 4.6)

) 6. Do not overtighten fittings. This causes seal rings to distort and not
seat properly which causes pump to leak back or lose prime.

! 7. Suction tubing should be as vertical as possible. AVOID FALSE
FLOODED SUCTIONI (See Section 4.2A)

\ 8. Shut off valves in pressurized line. Disconnect tubing at injection
check valve (See priming Section 6.0). When pump is primed,
reconnect discharge tubing.

I 1. Refill container with solution and reprime (See Section 6.0)I
\ 2. Foot Valve must be vertical (See Foot Valve Installation,\

( Section 4.6).

• 3. Maximumsuction lift is 5ft. (1.5 m). Pumps with High Viscosity Liquid
Handling Assemblies require flooded suction.

I .
4. Suction tubing must be vertical. Use LMI tUbing straightener

supplied with pump. (See Section 4.6)

/ 5. Do not overtighten fittings. This causes seal rings to distort and not
seat properly which caused pump to leak back or lose prime.

6. Suction tubing should be as vertical as possible. AVOID FALSE
FLOODED SUCTIONI (See Section 4.2A)

7. Check for pinholes, cracks. Replace if necessary.
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TROUBLESHOOTING (continued)

PROBLEM POSSIBLE CAUSE

Leakage at tubing 1. Worn tubing ends.

2. Loose or cracked fitting.

3. Worn seal rings.

4. Solution attacking Liquid Handling
Assembly material.

Low Output or Failure 1. Pump's maximum pressure rating
to Pump Against is exceeded by injection pressure.
Pressure

2. Wom Seal Rings.

3. Ruptured Liquifrarr®.

4. Incorrect stroke length.

5. Tubing run on discharge may be too
long.

6. Clogged footvalve strainer.

Failure to Run 1. Pump not turned on or plugged in.

2. EPU failure. '.J
3. Pulser failure.

Excessive Pump Output 1. Syphoning. (Pumping downhill without
a 4-FV).

2. Little or no pressure at injection point.

3. Excessive strokes per minute.
,
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SOLUTION

1. Cut tubing about 1inch (25 mm) off tubing and then replace as before.

2. Replace fitting if cracked. Carefully hand tighten fittings. Do not use
pipe wrench. Once fitting comes into contact with seal ring, tighten
an additional 1/8 or 1/4 turn.

3. Replace balls and seal rings. (See Section 8.3) Spare Parts (SP-#)

4. Consult LMI or your local distributor for alternate materials.

\ 1. Injection pressure cannot exceed pump's maximum pressure. See
pump data plate.

1
2. Worn seal rings may need replacement. (See Section 8.3) Spare

Parts (SP-#)

( 3. Replace LiquifrarThID. (See Section 8.2)

\ 4. Check zero on pump/Re-zero pump. (See Section 9.0)

1 5. Longer tubing runs may create frictional losses sufficient to reduce
pump's pressure rating. Consult factory for more information.

\ 6. Remove footvalve strainer when pumping slurries or when solution

; particles cause strainer to clog.

t 1. Turn on or plug in pump.

2. Disassemble pump and measure the resistance of the EPU across
the EPU wires. Resistance reading should be in accordance to the
table (See Section 11.0). Also check EPU leads to ground. Consult
supplier or factory.

/ 3. The pulser should be replaced if EPU checks out OK. Consult
supplier or factory.

1. Move injection point to a pressurized location or install an LMI4-FV.
(See Section 4.4)

2. If pressure at injection point is less than 25 psi, an LMI4-FV should
be installed. (See Section 4.4)

3. Replace pulser or resistor. Consult factory.
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11.0 EPU RESISTANCE CHART

Pump Series Voltage Coil Resistance (Ohms)
* @ 20·C (68· F)

A14,A15,A16,A34,
A74,A75,A76
A94, A95, A96 115 VAC 76-87
J02, J03, J04 , J05, J06 230VAC 307 -353
J13,J15,J16
PW4, PW5, PW6
P04, P05, P06
'P14, P15, P16
U01, U02, U03

A17,A37,Ai7,A97,A18,A78
Z14,Z15 115VAC 152 -176
P02,P03 230VAC 583 - 671
P12,P13

J540, J550, J560 12VOC 1.1 - 1.3

010,011,012,013,014 115 VAC 25.7-29.6
070,071,072,073,074 230VAC 97 - 112
E50,E51,E52,E53,E54

811,812,813,814 115VAC 43 -49
871,872,873,~74 230VAC 167 - 193

C10,C11,C12,C13,C14 115VAC 22.8-26.2

C70,C71,C72,C73,C74 230VAC 91 - 105

C77,C78
115VAC 14.4 -16.6
230VAC 57.7 - 66.3

* EPUcheckedwithin 10 hours of operation
can increase coil resistance reading as
much as 20%

Compressors, dryers and pumps
systems and service

Kentrollnc
compressor and pump division

Post Office Box :i19. Waterville. Maine 04903-0219

2CY] 873-7741 FAX 2(Y] 873-2945

"t. -YHE'INSCOGROUP

Quality Starts Here

------- ----- - ---



SERIES L
METERING PUMPS

INSTRUCTIONS
MAINTENANCE
SERVICE

WARNING
A PRESSURE RELIEF VALVE WITH A RELIEF PRESSURE OF 150 psi MAXIMUM AND
A RELIEF FLOW (BLEED) RATE OF 4 GPM MINIMUM MUST BE INSTALLED IN THE
DISCHARGE LINE OF THIS PUMP. Discharge piping should have a minimum burst
pressure of 600 PSI. Failure to provide pressure relief may result in failure modes dangerous
to the system, associated piping, the pump itself and operating personnel.

For file reference, please record the following data:

Model Number: _

Serial Number: _

Installation Date: _

Installation Location: _

When ordering replacement parts for your LMI Metering Pump or accessory,
please include complete model number and serial number of your unit.

LMI~~~~ LIQUID METRONICS DIVISION

~ MILTON ROY

8 Post Office Square
Acton, MA 01720 U.S.A

TEL (508) 263-9800
FAX (508) 264-9172

Bulletin Sec. 6.0, pg 1600
Replaces same of 3/91

1230.F7/94



I. UNPACKING

A. Unbolt pump from plywood skid. Remove optional accessories
and inspect everything for shipping damage. Notify delivery
carrier immediately if there are any signs of damage to con
tents.

B. Series L4 and L8 Current to Frequency Control Unit is shipped
complete with 10 feet of input cable, stripped 1/2" for connec
tion to 4-20 milliamp input signal; 10 feet of output cable with
mating connector for connection to pump clutch and a 6 foot
power cord with 3 prong plug for connection to 115VAC
electrical source.

C. LMI Series L7 Control Unit is packaged complete with 11 feet
of output cable and connector for direct hook up to pump clutch,
and 5 feet of power cord for connection to 115VAC power
source. A clear plastic cover is held to the unit with two thumb
screws and protects the controls.

B. Motor Mounting
"L" series pumps are available with motors of different
voltages, frame styles, enclosure types and number ofphases.
regardless of motor type, however, shaft rotation must be
counterclockwise when viewed from the shaft end (or clock
wise when viewed from the cooling fan end). If motor
rotation is incorrect, please refer to motor data plate or motor
manufacturers instructions for reversing.

C. Motor RemovaVlnstallation

a. Remove four bolts retaining the motor to the motor adapter
(3/8-16 bolts for 56C motor, 5/16-18 bolts for 71 frame). (See
Fig. 1, Part d.)
b. Lift off motor assembly.

A motor can be installed using the reverse procedure with the
following additions:
a. Position slinger (see Figs. 1A and IB) on motor shaft.

II. PUMP PREPARATION

Shaft
Flat

Part No.
26812
O-Ring

I.E.C.
71

[__J ]
I::::=====;
I

NOTE:
Slinger is not used on LA, L8, or L7 Series pumps.

Figure 2

couPlinJ
Figure lB

d. Before the motor-coupling assembly is mounted on the
pump, the input shaft (see Fig. 2) must be rotated by hand
until the shaft flat faces the knob-end of the pump. The motor
and coupling is slipped over the input shaft such that the
coupling flat is over the shaft flat.

b. Install the coupling on the motor shaft (see Figs.1A and
1B). Tighten coupling setscrew against shaft flat or into shaft
keyways.
c. Install LMI Part No. 26189 (Gasket) between the motor and
the motor adapter. In addition, Part no. 26182 ("0" Ring)
must be installed over the motor alignment diameter on the
71 framemotor(seeFig.lB).

Gasket

[-----------I ]
I:::=======;

I

Figure lA

Figure 1
I

N.E.M.A.
56C
and

56C Motor-Clutch
ASM

A. Pump Lubrication
Before operating the pump, check oil drain plug for tightness,
then fill unit with 2.0 US quarts (2.1 liters) of SAE/10W (or
lOW-40) motor oil. When full, the oil level should be visible
at the top of the oil level gauge next to the stroke adjustment
knob. Replace filler plug before operating the unit.

2



e. Tighten motor mounting bolts with washers.
f. To change motor frame type from the type designated or

supplied (example: 48N to 56C or 71 frame), please consult
the factory.

III. LOCATION AND OPERATING CONDITIONS

For best results, ambient temperature must not exceed 130
degrees F (59 degrees C).

A. The LMI "L" Series metering pump requires the following
mounting conditions for successful operation:

1. Unit must be mounted level.

2. The surface must be able to support the unit's weight which
can be approximately 85 Ibs (depending on options).

3. For best results, the pump should be secured to the mounting
surface using three .500 inch diameter fasteners.

B. Series L4, L7 and L8

1. Mount the Liquitron L4, L7 or L8 Converter on a wall or post
at eye level, away from solution tank, in an area that is
preferably not more than 10 feet (3m) away from the pump
and convenient to electrical supply and input signal source.
If additional distance between pump and converter is re
quired, extension cables may be purchased separately. These
Converters have corrosion resistant housing but should not
be subjected to excessive temperatures (over 130 degrees F or
59 degrees C), solution spray, very high humidity or weather.

IV PLUMBING CONFIGURATION

A. "L" Series pumps may be configured with either flooded
suction or suction lift type configurations. Figures 3 and 4
depict both types:

Injection~
Check Valve
(Optional)

Pressure
Relief Valve

Foot
Valve
(Optional)

.~

TYPICAL SUCTION LIFT INSTALLATION

Figure 3

3

Pressure
Relief Valve ~

" r-----lnjeCliOn
Check Valve

Vol,. ~t 1]
(OP'.".)~~

PiPe="/
Union
(Optional)

TYPICAL FLOODED SUCTION INSTALLATION

Figure 4

B. Fluid Connections
"L" Series metering pumps are equipped with 3/4 NPT Male
connections for both suction and discharge. Schedule 80 3/4"
pipe should be used for plumbing and the following precau
tions should be taken:

1. Pressure test all plumbing before use to guard against leaks.
2. Prevent thread sealant from getting inside the plumbing.
3. Install a shut off valve in the suction side of the flooded suction

installations to simplify maintenance.
4. A foot valve should be used in suction lift installations to insure

ease of priming (see Figure 3).
5. A pressure relief valve with a relief pressure of 150 PSI

maximum and a relief flow (bleed) rate of 4 GPM minimum
(see Figs 3 & 4) must be installed in the discharge line of this
pump. Discharge piping should have a minimum burst pres
sure of 600 PSI. Failure to provide pressure relief may result
in failure modes dangerous to the system, associated piping,
the pump itself and operating personnel.

C. Electrical
Series L4 and L8 (See Wiring Diagrams on pg. 4)

CAUTION
BE SURE THE CONVERTER POWER SWITCH IS IN THE OFF

POSITION BEFORE PROCEEDING

1. The power cord of the converter must be plugged into a 3-prong
grounded 115VAC electrical outlet.

2. Connect input cable to current signal source of 4-20 rnA DC.
polarity is as follows:

white lead +
black lead-

3. Output cable is equipped with mating connector for connection
to pump clutch. Push connectors from output cable and clutch
together and tighten.

Series L7 (See Wiring Diagram on pg 5)
1. The power cord of the control unit should be plugged into a 3

prong grounded 115VAC electrical outlet.
2. Insert 4-prong connector socket from the flowmeter cable into

the external input jack of the control unit and tighten the
coupling nut.

3. In the same manner, connect the cable of the control unit to the
Series L7 clutch.



L

HOUSING
- - - - - - - - - _I

CONTROL PANEL

L4 WIRING
DIAGRAM
NO. 28756 DIRECT

L _ _ _ _ _ _ _ _ _ _ _ _ _ _ I

HOUSING CONTROL PANEL

L8 WIRING
DIAGRAM
NO. 28767 INVERSE

4



WHT/GRY

CONTROL PANEL

L7WIRING
DIAGRAM
NO. 28771

5

BlK

HOUSING



V. PUMP OPERATION SERIES L1 AND L2

A. Priming
"L" Series pumps are shipped from the factory with water in
the pump head to assist priming. Priming can be done only
against atmospheric pressure when using a suction lift
configuration. Flooded suction installations will allow the
unit to prime itself under pressure. Set pump stroke knob to
100% output to prime.
In all cases, priming will be assisted be releasing or reducing
pressure on the pump discparge.

B. Output Adjustment
Pump output is adjusted using the stroke knob located at the
rear of the pump. After stroke knob adjustment, the lock knob
holds the shaft to prevent setting change. Before adjusting the
pump, the lock knob should be loosened and the pump should
be running. The dial under the knob represents "% of total
output" and provides accurate output adjustment above the
10% setting. The maximum output position is reached by
turning the knob 360 degrees clockwise from this point with the
unit running.

C. Calibration
1. The pump is best calibrated after installation is complete

(including injection pressure, fluid viscosity and suction lift).
2. Set initial stroke output adjustment.
3. Using a graduated container of sufficient volume, measure the

displacement of fluid over time, counting the number of pump
strokes.

4. Note the time elapsed in relationship to the volume displaced.
5. Calculate the amount displaced in volume per stroke.

NOTE:
1/4 HP motors will have a maximum of72 strokes per minute.
1/2 HP motors will have a maximumof144 strokes perminute.
in all cases, output per stroke is adjustable between 3 to 30 ml
per stroke.

6. After calibration results, adjust stroke knob setting to increase
or decrease output.

Figure 5

6

.....---LMI
y Pump

Suction
Lift

Figure 6
VI PUMP OPERATION--SERIES L4 & La

A. General
L4 and L8 pumps provide manual stroke length adjustment
and 4-20 rnA frequency adjustment. These two methods
achieve desired output.

STROKE: The stroke knob allows manual adjustment
from 10% to 100% of the pump's rated output (See
Section Y, part B.)
FREQUENCY: The Liquitron current-to-frequency
converter provides linear response to a 4-20 mA signal
based on fixed span and zero adjustments. Frequency
is controlled by the amount of time the motor clutch is
engaged. Decreasing the time the clutch is en-
gaged decreases output. Increasing the time the clutch
is engaged increases output.
L4: Provides direct response; output increases as
milliamp response increases.
L8: Provides inverse response; output increases as
milliamp response decreases.
MAN-OFF-AUTO: The manual-off-automatic switch
provides mode selection of pump operation.

MAN: This mode powers the converter to
operate the pump at maximum stroke fre
quency, regardless of input 4-20 mA signal.
(MAN mode should be used when priming.)
OFF: This mode interrupts electrical power
to the Liquitron CTF Converter.
AUTO: This mode powers the converter to
operate the pump based on the incoming 4-20
mA signal.

ZERO ADJUSTMENT (Point 1): The zero knob adjusts the
milliamp signal level at which the converter begins to
operate. This is Point 1.
SPAN ADJUSTMENT: Once the zero point has been set, the
span knob adjusts the second point (2) to provide desired
pump output at a desired milliamp signal level. Pump output
increases and decrease based on an increase or decrease of the
milliamp input signal along a line determined by these two
points.



For L8 to have zero output at 20mA, the zero % should be set
to 100%.

B. System Adjustment L4 and La
1. Stroke Setting:

Determine desired maximum pump output in gallons per hour
(G.P.H.), then divide by rated maximum pump output. Example:

20 rnA
20mA

= 1.00 or 100%

Example:
Required maximum output=27 G.P.H.
Rated maximum pump output=35 G.P.H

27G.P.H. = 77%
35G.P.H.

3. % Span Settings
Set span point (2) by selecting the % knob setting in relation
ship to the required output over a milliamp range from point
(1). Pump response is determined by a line between these
points.
Use the converter setting chart to determine % knob setting.
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Example: For L412-40
Required Zero Setting: 4mA
Required Span Setting: 20mA

DIRECT ACTION
PART NO. 28756
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PART NO. 28767
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A1100ll.)

CURRENT TO FREQUENCY CONVERTER SETTINGS

-----r---~·DONOTEXCEED

4 3 4 5
10 12 16 20

20 30 40 50
INPU1 SIGNAL~MILLIAMPERES

4 2 3 4 5
10 8 12 16 20

20 30 40 50
INPUT SIGNAL··MILLIAMPERES

.,-----,r---,------4-OONOT EXCEED

100

;;: 80

::;:

o 60
Z

~
M' 40
,.!
5'
5 20
o

_...:.4..:..:m~A~ = 1.00 or 100%
4mA

o

12

16

20

20 100

16 ;;: 80

::;:

12 a 60

z
~
~ 40
,.!
:::>
0-

5 20
0

Example:

This would be the maximum percent output at the maximum
frequency.

NOTE:
60% is a recommended minimum initial stroke length setting
for applications requiring less than 50% of the rated pump
output. 60% allows flexilbility in later adjustments. There
fore, set stroke length to 60% if required output is less than
60% and correct with frequency adjustment.

2. % Zero Setting:
Set zero point (1) by selecting the % knob setting in relation
ship to the required milliamp input. Use converter setting chart
to determine % knob setting or by the following:

rnA Value F r L4 rnA Value F L8
4 0 20 or

For L4 to have zero output at 4mA, the zero% should be set to
100%.
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D. System Adjustment Exampl s:
Certain systems require emphasizing pump output per cycle
or pump output frequency. However, a general starting
method could be as follows for both the L4 and L8 Series.

1. Determine required maximum flow from the L Series pump
in G.P.H., then divide by rated maximum pump output.

2. Set Stroke Length Control to proper percent. '.
3. Determine where the zero point and span point should be

adjusted for the particular system. ,
4. Set Current-To-Frequency Control Unit (ZERO and SPAN).

NOTE:
The method described above suggest adjusting the stroke
length to achieve desired maximum pump output (assum
ing maximum frequency range requirement. if the result
from above is less than 50%, for optimal performance and
flexibility the stroke length should be set to 60% and %
maximum frequency reduced proportionally.

1. Stroke length setting

14GPH = 40%
35GPH

However, 60% is a recommended minimum initial stroke
length setting for applications requiring less than 50% of
rated output. 60% setting allows flexibility in later adjust
ments. Therefore, set the stroke length to 60% (not 40% as
calculated), and correct with maximum frequency adjust-

ment. 14GPH
% of maximum frequency = (0.6)(35GPH) = 67%

*Point 1
(required rnA

2. Set ZERO adj. : starting point) = % (percent) zero
4mA setting

3 S t SPAN d· 20rnA-*Point 1 - 0+ 667 = %0 (percent). e a J. :
16rnA span setting

= 1.81251 + .667=122%

*7mA (point 1) = 175%
4rnA

Motor Power: 115/230V
Single Phase or
230/460v
3 Phase

20rnA -*7rnA (point 1)
16rnA

Series L7
Metering
Pump

t

EXAMPLE:

Set ZERO adj:

Set SPAN adj:

Pressure

~

Downstream
(Outlet) Valve

Series L7
Control Unit

Meter Coupling

115 VoKs/AC

VII.PUMP OPERATIONS SERIES L7

A. C ntr Is
The panel of the Control unit has a stroke light which flashes on each time the pump strokes, both in INTERNAL mode and
in EXTERNAL mode, and acts as a visual aid. The POWER light indicates a power on or power off condition. The dial knob
controls pump speed when in INTERNAL mode and allows you to switch to EXTERNAL mode when turned counterclockwise
to the 6 o'clock position.

By-Pass

EXAMPLEB
L412-40 rated maximum output = 35 GPH
Required output (max) = 14 GPH
Required ZERO Point = 7 rnA
Required maximum rnA signal = 20 rnA

Figure 7

8
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B. Operation in Internal Mod
The Internal control knob is graduated in percent of maxi
mum pump speed, from 5% to 100%. setting this knob within
this range allows the pump to operate independently of the
flowmeter signal. Total pump output may be estimated by
multiplying the speed setting (percent of maximum) by the
stroke length setting (percent of maximum). Stroke length is
controlled by a large knob at the rear of the pump itself, also
graduated in percent of maximum. For example, if speed
knob is set at 20% of maximum,and stroke length (at pump)
is set at 60% of maximum, total pump output will be 12% of
the pump's rated maximum. That is, 20% times 60% equals
12%. Series L7 equipped with 1/4 HP (1725 RPM) motors
have a maximum speed of 72 strokes per minute. Those
equipped with 1/2 HP (3450 RPM) motors have a maximum
speed of 144 strokes per minute. Series L71 pumps exhibit
3.6 strokes per clutch actuation with a range of 3 to 30 cc's
per stroke. Series L72 pumps exhibit 7.2 strokes per clutch
actuation with a range of 3 to 30 cc's per stroke.

PRIME YOUR SERIES L7 PUMP WHILE IN THE INTERNAL MODE

C. Operation in External Mode

For operation in EXTERNAL mode, turn the speed knob on
the Control Unit counterclockwise until it clicks into the 6
o'clock position. The pump will now respond directly and
proportionally to the incoming flowmeter signal. Pump
output adjustment can be made at the pump by using the
stroke length knob at the rear of the pump. While the
frequency with which the pump strokes is now determined by
flow rate, output per stroke can be varied from 3 to 30 cc' s per
stroke using the control knob at the pump. For purposes of
setting the divider number on the flowmeter, set the knob at
the pump to 60%, since instructions in the following section
are based on 60% stroke length for start up estimating.

INSTRUCTIONS FOR SPARE PARTS KITS SP-40/44/45

A. Depressurizing the Discharge Lin

CAUTION:
Before disassembling the pump, place a container below the
suction line and pump head as a catch basin for the solution
retained in the pump head.

1. With the pump running, turn the output (stroke) knob fully
counterclockwise to zero, then turn off the pump.

2. Ifshut offvalves have been installed on the pump suction and
discharge line, they should be turned to the off position.

3. Carefully release pressure in the discharge line, noting that
the pumping solution may be under pressure. Disconnect
and drain the suction line into the catch basin.

NOTE:
Head will still retain some solution.

B. Liquifram8 (Diaphragm) Replacement

1. Carefully remove the two valve cap nuts (1), washers (2) and
the two retaining studs (3). Remove the valve caps (4) and (5)
and drain remaining solution from the pump head.

2. Remove the eight cap nuts (6) and washers (7) and the pump
head (8), along with the two clamp plates (9) and both the
suction and discharge valves (10) and (11).

3. IMPORTANT: Remove the eight existing o-ring seals (not
shown) located behind the pump head on each head stud and
replace with the new o-ring seals included with the spare
parts kit.

VIII. MAINTENANCE
4. Disassemble head and clean all components, checking for

residual build-up.

...

Should output be reduced or leaks develop, the valves, seal
rings and seals may need to be replaced. Spare parts kits are
available from your distributor. The following steps describe
the proper procedures for depressurizing and disassembling
for spare parts replacement.

9

5. Turn pump on and adjust the output (stroke) knob to 85%,
then turn pump off.

Figure 8



6. Screw on new Liquifram® and adjust so that the Liquifram®
face is flush with the outside of the spacer (see Figure 10).

C. Lubricant Change
For best results, lubricant should be changed once per year.
With the pump stopped, the unit should be refilled to the top
of the sight glass using lOW or 10W-40 motor oil. Filling to
this level requires 1.5 quarts (1.4 liters) of oil.

7. Replace seal rings, balls and o-rings at (12), (13), (14) and
(15), located on both the suction and discharge side of the
head.

8. Reassemble pump head components (1), (2), (3), (4) and (5),
tightening the cap nuts evenly. Final torque should be 10 ft.
lbs.

WARNING:
Failure to install these a-ring seals could result in severe
spraying ofsolution outside the pump head. Be sure all seals
are in place before starting the pump.

280
260

240

220
200

180

160
40 LPH

120

00

80

60
40

20

o

- Ll •
,182 ',L 72 I~,

IfllI5 [)H~' r-

r-

, .
'I~' , .11 ..

71"@~o z 1,
L1 @!inl- •

1

o

Figure 10

BAR
2 3 4 5 6 7 8 9 10

70

10

50

20

30

60

GPH 40

* =100% SETTING (STROKE LENGTH)
**=100% SPAN, 100% STROKE LENGTH
A =IN INTERNAL MODE

D. Reset Output Adjustment Knob
If the knob line doesn't line up with 100% on the dial when
turned counterclockwise until it stops, the knob position on
the shaft must be adjusted. Adjustment is achieved using the
following procedure with the shaft set at the maximum
counterclockwise position.

INCORRECTCORRECT

(Liquifram is flush with
spacer and straight edge)

Figure 9

INCORRECT

9. Reinstall pump head (8) along with other components (6), (7),
(9), (10) and (11). Tighten head cap screws in a criss cross
pattern. Final torque should be 10 ft. lbs.

1. Pry off yellow knob cover.

2. Loosen knob retention nut while making certain knob-shaft
assembly doesn't move.

3. Position the knob line in line with the 100% line on the label.

4. Tighten knob while holding knob steady.

5. Recheck setting and replace knob cover.

10



L SERIES DRIVE ASSEMBLY PARTS LIST

Ret No. Part No. Description Quantity Ret No. Part No. Description Quantity
1 27929 Camshaft Assembly 1 51 25755 Oil Seal 1
2 27938 Washer(Camshatt) 1 52 26140 O-Ring 8
3 29133 Washer 1 53 26205 Oil Slinger 1
4 26458-1 Key 1 54 Cust. Supplied Teflon Tape AIR
5 25853 Gear 1 55 26456 Oil Drain plug 1
6 28914 Camshaft 1 56 27058-1 Spacer, 12.0SI 1
7 25768 Ball Bearing 1 57 28154 O-Ring 1
8 25781 Thin Cam Spacer 1 58 26756 Small Return Spring 1
9 25767 Cam Bearing 1 59 25782 Large Retum Spring 1
10 25780 Wide Cam Spacer 1
11 25765 Ball Bearing 1
12 25787 Snap Ring 1
13 26128 Nut 4
14 27060 Gear Plate 1
15 26592 Alignment Pin 3

Oty. per Drive Ass'y
16 27244 Head Stud 8

All17 26455 Setscrew 1
Ref No. Part No. Description LXM Others18 25996 Second Stroke Adjustment shaft 1

67 26148 Washer 4 019 27404 Pin 1
27372 Screw 4 06820 25764 Bushing 2

69 26985 MotorAdapter 1 121 26703 Washer 2
70 26107 Screw 0 422 25788 Screw 1
71 26373 Motor Coupling Ass'y. (L1XM) 1 023 25852 Input Pinion 1
72 26371 Motor Coupling Ass'y 0 124 26168 Ball Bearing 1
73 26180 Grommet 1 025 26170 Snap Ring 1
74 26181 Grommet 0 126 25776 Ball Bearing 1
75 26108 Screw 8 827 26130 Snap Ring 1
76 26189 Gasket 1 128 26097 Adjustment Shaft 1
T7 26190 Gasket 1 129 10487 O-Ring 1
78 26372 Motor couplm Ass'y 0 030 26105 Pin 1
79 26187 Gasket 0 031 25995 AdjustmentShaft End 1
80 26984 MotorAdapter(l11) 0 032 25902 Nut 1
81 26188 Gasket 0 033 25796 Pin 1
82 26150 Washer 8 1235 26149 Washer 2
83 26147 Nut 0 036 26208 Oil Splasher 1
84 26106 Screw 0 037 26171 Screw 1
85 27930 Input PInion Ass'y 1 138 26229 Oil Fill Plug 1
86 29141 camshaft Asm. wI Gear 1 139 27067-1 Housing 1
87 29464 Screw 1 140 27183 Washer 1

41 27121 Screw 1
42 30848 Washer 1
43 26608 Knob Assembly 1
44 26607 Adjustment Stop Mechanism 1
45 26152 Sight Glass 1
46 24454 Pin 1i
47 28310 Label 1t

r: 48 10842 O-Ring 1
49 26100 Lock Screw 1

i 50 26043 Lock Knob 1
I

I
I;
~

I

"
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See Detail "A"
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LE-40 LE-44 LE-45
LIQUID HANDLING ASSEMBLY

CAUTION
When pumping solutions make certain that all tubing or pipe lines are securely attached to the fittings. It is recommended
that tubing or pipe lines be shielded to prevent possible injury in case of rupture or accidental damage. Always wear
protective clothing and face shield when working on or near your metering pump.

WARNING
A PRESSURE RELIEF VALVE WITH A RELIEF PRESSURE OF 150 PSI MAXIMUM AND A RELIEF
FLOW (BLEED) RATE OF 4 GPM MINIMUM MUST BE INSTALLED IN THE DISCHARGE LINE OF TIDS
PUMP. Discharge piping should have a minimum burst pressure of 600 PSI. Failure to provide pressure relief may result
in failure modes dangerous to the system, associated piping, the pump itself and operating personneL

Note: See parts list for materials ofconstruction

NOTE:
Stroke cannot be adjusted until pump is operating
electrically. Turn lower knob while unit is stroking.

Start pump. Set knob to 100% stroke.
As soon as solution begins to enter the discharge
pipe, stop the pump.

4. The pump is now primed.
5. Reconnect union at the end of the discharge pipe.

the foot valve (optional) is positioned just above the
bottom of the solution container. Maximum recom
mended vertical suction lift is 5 ft. (1.5m).

2. It is recommended that Teflon tape be used on
tapered pipe threads so that there is a leakproof seal
without overtightening of fittings. Suction side leaks
are invisible, but if present will cause pump to suck
in air during each pump stroke.

D. PRIMING
1. Temporarily disconnect the union at the end of the

discharge pipe run.
NOTE:
Corrosion resistant 3/4" Schedule 80 should be used.
DO NOT USE SMALLER PIPE SIZES.

1. Discharge valve has a 3/4" NPT male outlet. A short
3/4" NPT union should be connected to both dis- 2.
charge and suction valves so that the metering pump 3.
may be removed without disturbing piping.

2. It is recommended that Teflon tape be used on
tapered pipe threads so that there is a leakproof seal
without overtightening of fittings.

A. INSTALLING INJECTION CHECK VALVE
(OPTIONAL)

1. The purpose of the injection check valve is to prevent
backflow from the treated line.

2. A 3/4" NPT female fitting with sufficient depth will
accept the injection check valve.

3. To insure correct seating of the ball inside the
injection check valve, the injection check valve
should be installed upwards (vertically) into bottom
of the pipe.

B. CONNECTING DISCHARGE PIPE

EXCESSIVE FORCE WILL CRACK OR DISTORT FITTINGS.
DO NOT OVERTIGHTEN.

C. CONNECTING SUCTION PIPE AND
FOOTVALVE (OPTIONAL)

1. Using the same size and material pipe as used on the
discharge line, cut the suction pipe to length so that

NOTE:
(a) Pump is normally self-priming if suction lift is
not more than 5 ft. (l.5m), valves in the pump are wet
with water (pump is shipped from factory with water
in pump head) and the above steps (D. Priming) are
followed.
(b) If the pump does not selfprime, remove dis
charge valve housing and ball and pour water or
solution slowly into discharge port until head is
filled. Follow step D. Priming thereafter.

LMI
LIQUID METRONICS DIVISION

MILTON ROY IS09001 Certified' a unit of Sundstrand Corporation

8 Post Office Square
Acton, MA 01720 U.S.A.

TEL (508) 263-9800
FAX (508) 264-9172

Catalog Sec 4.0 pg 2600
Replaces same of 8/94
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KEY PART DESCRIPTION QUANTITY
NO. NO. LE-40 LE-45

6 25895'+- O-Ring, Viton 2 2

7 26045·1 Fining, 3/4' NPT, Polypropylene 2
31211 Fitting, 314' NPT, PVDF 2

8 26169 Washer, SS 12 12

9 25754 Cap Nut, 1/4 - 20 SS 12 12
10 26562 Plate, PP 2 2
11 25893 Suction Valve Seat, Polypropylene 1

31208 Suction Valve Seat, PVDF 1

12 26185 Stud 2 2

18" 26698 Foot Valve Assembly" 1

26699 Fooy Valve Assembly"

.~26700 Foot Valve Assembly"

19 27024 Valve Housing, 3/4' NPT PVC"

27033 Valve Housing, 3/4' NPT Polypropylene '"20 25600 Foot Valve Seat, Polypropylene

21 10123 Strainer, Polypropylene"

22 26598 Head Assembly, LE-40

26599 Head Assembly, LE-44

26600 Head Assembly, LE-45

23 26672 Fining, 3/4' x 1/2' NPT PVC

29593 Fitting, 3/4' x 1/2' NPT PVDF 1 \24 26323 Ball Guide, Polypropylene 2 2

25 25894 Plug, Polypropylene 1

31209 Plug, PVDF 1

28 26151'+- O-Ring Viton 2 2

29 10138'+- Ball Ceramic .500' 4 4

30 10128' Seal Ring, Hypalon 4·

10228+ Seal·Ring Viton

25128- Seal Ring Tefton 4

31 25186 Head, 12.0 SI, Acrylic

26525 Head, 12.0 SI PVC

26681 Head, 12.0 SI, Polypropylene

33 26119' Liquifram, 12.0 SI, Hypalon

26319+- Liquifram, 12.0 SI, Teflon Face

34" 26675 Injection Valve Assembly"

26674 Injection Valve Assembly"

26673 Injection Valve Assembly" 1

35 10339 Spring, PVDF" 1

36 27001 Valve Seat, 3/4' NPT PVC"

27032 Valve Seat, 3/4' NPT Polypropylene" 1

37 25108 Injector Fitting, Polypropylene" 1 1

26140'+- O-Ring (not shown) 8 8

, Parts included in Spare Parts Kit Sp-40 •.+ Parts included in Spare Parts Kit Sp-44

- Parts included in Spare Parts Kit Sp-45

.. Optional parts not included in Liquid End
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WARNING

A PRESSURE RELIEF VALVE WITH A RELIEF PRES
SURE OF 150 PSI MAXIMUM AND A RELIEF FLOW
(BLEED) RATE OF 4 GPM MINIMUM MUST BE IN
STALLED IN THE DISCHARGE LINE OF THIS PUMP.
Discharge piping should have a minimum burst pressure
of 600 PSI. Failure to provide pressure relief may result in
failure modes dangerous to the system, associated pip
ing, the pump itself and operating personnel.
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MODEL NUMBER

SERIAL NUMBER

M 0 N ARC II W ATE R S Y S T EMS, INC.

MUN-H Series

2-7168-95

This equipment, when shipped, included:

When this unit was shipped it contained the following:

2

4 skids

1 skid·

2 skids

Duplex filter tanks mounted on a common
structural steel frame, complete with
piping and automatic diaphragm valves.

Manganese Greensand Filter Media
(126 ~ 1 cubic foot bags)

Anthracite Filter Media
(26 - 1 cubic foot bags)

Silica Quartz Support Bed

X-Fine
Fine
Medium
Coarse

1200 lbs
1200 lbs
1600 lbs
1800 lbs

1

1

Interconnecting pipe for Backwash Supply
. Line (4" x 39-7/16")

(shlPIJed on skid with manRanese Rreensand)

Interconnecting pine for Backwash Drain
Line (4" x38-3/4")
(shipped (In skid with manganese greensand)

1 box containing:

2

4

Interconnectirig Plate ~ith bolts
for skid

4" Groove Lok Couplings

cnnlil1l1cl!



1 box containing:

1

4

100ft·

14

6

8

Electric Controi Panel

Solenoids (two duplex blocks)
H312-C-S/64-F-BR-MAN-120/60-Z-H-000

1/4" Poly Tub.ing

1/4" Poly Tube Tees
70N-4

1/4" Poly Tube Straight Fittings
10N-4-4

Pressure Gauge and Sample Cocks
Assemblies (0 - 100 psi)



M 0 N ARC II W ATE R S Y S T EMS, INC.

SPECIFICA TION

MODEL NUMBER MUN-H Series

SERIAL NUMBER 2-7168-95

TYPE Manganese Greensand Filters

CONTROL VALVES Aqua Matic 427 - S 3" Diaphragm Valve N.O.
Aqua Matic 427 - S 3" Diaphragm Valve N.C.
Aqua Matic 425 - S 2" Diaphragm Valve N.O.

SOLENOIDS

CONTROLLER

MEDIA

Burkert #312-C-5/64-F-BR-MAN-120/60-Z-H-000

Eagle Timer HP55A6

Description
(per tank)

Coarse Silica Quartz
450 lbs

Medium Silica Quartz
400 lbs

Fine Silica Quartz
300 lbs

X-Fine Silica Quartz
300 lbs

Manganese Greensand
Eastern Plume

Site 1 & 3

Anthracite
Site 1 & 3

SERVICE FLOW RATE
Eastern Plume

Site 1 & 3

BACKWASH FLOW RATE -

Size

3/4" to 1/2"

1/2" to 1/4"
I

1/4" to 1/8"

1/8" to 1/16"

0.30 mm·to 0.35 mm
38 cu.ft./tank

25 cu.ft./tank

0.8 mm to 1. 2 mm
13 cu.ft./tank

110 gpm

30 gpm

138 at 50°F

Quantity

1800 lbs

1600 lbs

1200 lbs

1200 lbs

126 cu~ft.

26 cu. ft.



MODEL NUMBER

SERIAL NUMBER

M 0 N ARC H W ATE R S Y S T EMS, INC.

MUN-H Series

2-7168-95

INSTALLATION

Note: Filter tanks should be located on a flat, level, concrete
surface, designed to support the weight of the tank,
piping, filter media, and water. Surface should be
designed so that the condensation drains away from the tank
legs. .

1. Move filter tanks into installation location, setting on a
flat surface. connect the two (2) skids together using the
interconnecting plates and bolts provided. Level tank
using steel shims if necessary. Grout under and around leg
supports and frame.

2. Install the BACKWASH SUPPLY line (lower) between tanks #2
and #3 as shown on drawings, using two (2) 4" groove 10k
couplings. Install the BACKWASH DRAIN line (upper) between
tanks #2 and #3 as shown on drawings, using two (2) 4"
groove 10k couplings.

See Drawing No. IVIWS 7168 C2

3. Connect inlet piping to openings shown on drawing.

4. Connect outlet piping to openings shown on drawing ..

5. Connect the backwash supply to a clear source of filter
water having a minimum flow of 135 gpm (see Backwash Flow
Rate)

6. Connect the drain(s) to a suitable opening, in most cases
this would be a sanitary sewer, or a red water filter
basin.' An air gap must be provided ~hen con~ected to the
sanitary sewer. Drain line should be as short as possible,
with a minimum elevation above the connection.

DO NOT REDUCE THE DRAIN LINE PIPE SIZE SMALLER THAN THE
DRAIN CONNECTION.

BACKWASH LINE IS UNDER PRESSURE AND MAY CAUSE PIPING TO
MOVE IF NOT SECURELY SUPPORTED.

7. Install manual air vent if required.

8. After the main piping is completed, install instrumentation
as provided,

Example: Pressure Gauges, sample cocks, automatic air
vents. etc.

9. Ins tall 1/4" poly tubing from diaphragm valves to solenoid



valves as shown on drawing.

See Drawing No. MWS 7J68 C2

10. Pressure test all piping, valves and tank(s) before loading
filter media. Special attention should be taken to
hand-holes and manholes on the lower portion of the tank
(below the filter media level) .



MODEL NUMBER

SERIAL NUMBER

M 0 N ARC II W ATE R S Y S T EMS, INC.

MUN-H Series

2-7168-95

LOADING FILTER TANKS
CAUTION

Silica quartz and filter sand may contain free silica dust.
Avoid prolonged breathing of the dust, which may cause
delayed lung injury.

Use OSHA approved respirator when working with silica.

See Material Safety Data Sheets

1. Open manhole cover. It is recommended that a rope or cable
be attached to. the manhole cover to prevent the lid from
accidentally falling inside of the tank and damaging the
distributor systems.

2. Inspect distributor systems for damage or loose fittings

3. Separate the grades of gravel and check quantities against·
the packing list and drawings.

MEDIA IN REVERSE ORDER
(bottom to top)

Silica Quartz is packaged in 100 Ib bags

300 lbs Coarse 3./ 4" x 1/2"
300 lbs Medium 1/2" x 1/4"
300 lbs Fine 1/4" x 1/8"
300 lbs X-Fine 1/8" x 1/16"

SEE MEDIA DETAIL ORAWINGS

4. Pour in' bottom layer of support bed. Care should be taken
not to break the bottom strainers. Level after each grade.
By covering the bottom distributor with water, it will
protect the distributor, helps distribute the silica quartz
and reduces the dust.

Level each layer of the support media before proceeding to
the next layer.



MODEL NUMBER

SERIAL NUMBER

M 0 N ARC II W ATE R S Y S T EMS, INC.
MUN-H Series

2-7168-95

LOADING I\-IANGANESE GREENSAND
1. Once the support bed is installed and leveled. themanganese greensand can be installed. The manganesegreensand should be installed and packed under water. Fillthe filter tank with clean water. 14" to 18" above thesupport bed.

2. Pou~ the manganese greensand into the filter tank. ~ntilthe correct volume has been added. See specification sheet- for the number of bags or cubic feet of manganesegreensand.

CAUTION: The manganese greensand must be backwashed and thefines removed from the filter surface before thefilter is placed in service ot any othe~ filter mediais added to the top of the filter bed.
- 3. Backwash the filter at the required backwash flow rate.See specification sheet for proper flow rate.
4. Following backwash. drain fil ter tank. ,An inspection willshow a layer of fine 'material on the bed surface from 1/2'to 1" thick. depending on the volume of manganesegreensand. This material must be removed and discarded.

To remove. use-a flat trowel or shovel and then discard.The fines can be also removed by carefully shimming,siphoning, or vacuuming the fines from the top of thesurface.

Do not rake or scrape the fines across the filter bed, thiswill only push the fines down into the bed.
5 Once the fines have been removed the manganese greensand isready for the addition of the anthracite cap orconditioning.



MODEL NUMBER

SERIAL NUMBER

M 0 N ARC H W ATE R S Y S T EMS, INC.

MUN-H Series

2-7168-95

CONDITIONING MANGANESE GREENSAND

Before the manganes~ greensand is placed in SERV~CE, it'
must be conditioned with potassium permanganate (KMN04)'

However before conditioning the manganese greensand the
fines must be removed.

The following is the correct procedure to properly
condition the manganese greensand before placing the unit
into service.

1. Add water to the tank until it covers the manganese
greensand bed by 2" 'to 4".

2. Dissolve 2 ounces of potassium permanganate per cubic feet
of manganese greensand in water. Approximately 4 ounces of
potassium permanganate will dissolve ~n one gallon of
water.

Potassium permanganate' is slow dissolving, so constant,
stirring may be required.

3. Add solution to each filter tank, through top opening or
manhol~. If, any undissolved potassiumper~anganate

remains add additional water to dissolve.

4. Open the lower dtain or test cock an drain water from the
filter tank until the water has a pink color or tint. Add
more water to the topot the filter tank to keep the water
level 4!' to 6" above the top of the filter bed.

5. Allow the filter to stand 4 hours, or if practical,
overnight. Drain tank, if the pink color disappears in the
~aste water after the permanganate solution has been
drained through the filter bed, repeat steps 2 through 4
again using 1 ounce per cubic foot of filter media.

6. Refill tank with clean water, replace manhole cover, and
pressurize system: Back~ash filter tank until water runs
clear.

7 The filter is read~ for service or the addition,of an
anthracite cap.

NOTE: The manganese greensand filter must be rinsed with clear
filtered water or service water that has been treated with
potassium permanganate. Adjust chemical feeder to achieve
a "pink tint" to' the inlet water to the iron filters.



MODEL NUMBER

SERIAL NUMBER

M 0 N ARC H W ATE R SY S T EMS, INC.

MUN-H Series

2-7168-95

"LOADING ANTHRACITE CAP

Before loading the anthracite cap, the manganese greensand
should have been conditioned and the fines removed.

1. Drain water level in filter tank to 12" below the manhole
opening.

2. Add the anthracite filter media to the tank. See
specification sheet [or the number of bags or cubic feet of
anthracite.

3. Replace manhole cover and pressurize tank. Filter is ready
for operation.



SITE 1 & :5 nLTER

SERVICE

EASTERN PLUME nLTER

TANK 11
SERVICE

TANI< 12
SERVICE

TANI< 13
SERVICE

TANK 1J4
SERVICE

VALVES VALVES SOLENOIDS
OPEN CLOSED ENERGIZED
V-1A V-3A
V-2A V-4A
V-IB V-3B
V-2B V-4B
V-1C V-JC
V-2C V-4C
V-1D V-3D
V-2D V-4D



TANK,#1

SITE 1 & 3 FILTER

BACKWASH

EASTERN PLUME FILTER

TANK #1
BACKWASH

TANK 1·2
SERVICE

TANK 14
SERVICE

VALV~S VALVES SOLENOIDS
OPE CLOSED ENERGIZED

I V-3A V-IA SV-l
V-4A V-2A
V-IB V-JB
V-2B V-4B
V-1C V-JC
V-2C V-4C
V-1D V-3D
V-2D V-4D



TANK

SITE 1 ,!C .3 F"ILTER

:r IN~_"'~====~=:::JI'J

#2 BACKWASH

EASTERN PLUME F"ILTER

TANK 11
SERVICE

TANK 12
BACKWASH

TANK #3
SERVICE

TANK 14
SERVICE

VALVES VALVES SOLENOIDS
OPEN CLOSED ENERGIZED
V-1A V-JA
V-2A V-4A
V-JB V-IS 5'1-2
V-~B V-2B
V-1C V-JC
V-2C V-4C
V-1D V-JD
V-2D V-40



TANK

SITE 1 & .3 FILTER

#3 BACKWASH

EASTERN PLUME FILTER

lA-tmJ.!
SERVICE

TANK 1/.2
SERViCE

TANK #3
BACKWASH

TANK 14
SERVICE

VALVES VALVES SOLENOIDS
OPEN CLOSED ENERGIZED
V-IA V-3A
V-2A V-4A
V-IS V-38
V-2B V-4B
V-JC V-1C SV-J
V-4C V-'-2C
V-IO V-3D
V-20 V-4D

\



TANK #4 BACKWASH

SITE 1 & 3 FILTER EASTERN PLUME nLTER

lI---~~-lf-r--~"-'-'IT--....-.!!~--1r;;:U---4' BACKWASH DRAIN

TANK 14
BACKWASH

TANK 13
SERVICE

TANK #2
SERVICE

TANK #1
SERVICE

n--U::::::::::=::::~~~~~====d;;;~rl=====~~~H=======J:fI:~r-""4· BACKWASH SUPPLY

VALVES VALVES SOLENOIDS
OPEN CLOSED ENERGIZED
V-1A V-3A
V-2A V-4A
V-.18 V-3B
V-2B V-4B
V-1C V-'-3C
V-2C V-4C
V-JD V-1D SV-4
V-4D V-2D



SOLENOID 'INSTALLA'TION

SOLENOID VALVE
SEE DETAIL

I
.. -~.~

.
I

_. - = POLY TUBING
----- = ELECTRICAL

~---- VENT

TANK # ® ®
TO TEIU.lINAl , TO TERIolINAl ,

1 6 2
2 7 3
3 8 4
4 9 5

312-C SOLENOID

®--:-UN~__

®- tiEYJRA1._

~_GROUN'L~ I-----f

r l

• I - (A) TO DIAPHRAGM VALVES

L I - I - I - I - (P) CONSTANT SOURCE OF PRESSURE
EQUAL TO OR GREATER THAN MAXIMUM WATER PRESSURE

SOLENOID DETAIL



MEDIA DETAIL

-l-lJ./-----------f- TOP 01 STRIBUTaR

BonOM DISTRIBUTOR

"EASTERN PLUME F,ILTERS

0 MEDIA DESCRIPTION QTt.
PER TANK

A COARSE SILICA QUARTZ - 3/4" X 1/2" 450 LBS

B 3" - MEDIUM SILICA QUARTZ - 1/2", X 1/4" 400 LBS

C 3" - FINE SILICA QUARTZ - 1/4" X 1/8" 300 LBS

0 3" - EXTRA FINE SILICA QUARTZ - 1/8" X 1/16" 300 LBS

E
30' - MANGANESE GREENSAND

38 CU.FT.EFFECTIVE SIZE 0.30mm TO 0.35mm
UNIFORMITY COEFFICIENT LESS THAN 1.6



MEDIA·DETAIL

+-U/~------jr-- TOP DISTRIBUTOR

a I
--------~~-------------

BonOM DISTRIBUTOR

S·ITE 1 & 3 FILTERS

0 MEDIA DESCRIPTION QTY.
PER TANK

A COARSE SILICA QUARTZ - 3/4" X 1/2" 450 LBS
B 3" - MEDIUM SILICA QUARTZ - 1/2" X 1/4" 400 LBS

C 3" - FINE SILICA QUARTZ - 1/4" X 1/8" 300 LBS

D 3" - EXTRA FINE SILICA QUARTZ - 1/8" X 1/16" 300 LBS

E 24" - MANGANESE GREENSAND (SAME AS BELOW) 25 CU.FT.

F 12" - ANTHRACITE - 0.8mm TO 1.2mm 13 CU.FT.
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WI 3'FLANGED CONNECTIONS
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Series 427 Diaphragm Vslve
Parts List

Item No. Part
No. Description Re'gd. No.

1 • · • • Body (see note) • 0 0 • • 1 0 · • • 427-A
·2 • · • . 0

Cap • 0 • · 0 • • 0 · • 0 1 • • • • 427-C
3 • • • • Diaphragm Plates 0 • • • • 2 • • 0 • 427-D
4 • • • • Formed Diaphargm 0 • • 0 • 1 0 • • • 427-FB
5 • 0 • • o' Rin g .Re t a i ne r • · • · • 1 • 0 · 0 427-G
6 • · 0 0 Disc Retainer · · 0 • 0 • 1 0 • 0 0 427-H
7 0 · • • Disc Spacer 0 0 0 0 0 • • 1 · · 0 0 427-HA
8 0 0 0 0 Disc 0 0 0 0 • 0 · 0 • · • 1 · • 0 • 427-J
9 • • • • Disc Plate • • • 0 • • • • 1 • • • 0 427-K

10 · · 0 • Shaft • • • • 0 0 • · 0 • 1 · 0 0 0 427:-L
11 · 0 • • Lower Seat ·.. 0 · 0 • · • 1 • · · 0 427-M
12 • • 0 · Dynamic O'Ring 0 • • · • • 1 • · · • ORB-1I4
13 • • • • Lower Seat Gas·ket • · • • 1 • • • · ORB-233
14 • • • • O'Ring Retainer Gasket • , 1 • • • • ORB.-237
15 • • .. 0 Static Seals • • • • · • • 2 0 0 ·.. 424-R
16 0 · • · Hex Lock Nuts 5/16"-24 • • 2 • · 0 • NUS-I023
17 0 • 0 0 Int. Lockwasher 1/4" · • • 1 • • • · WAS-I008
18 • · • • Hex Bolts 3/8 x 6xl-1/8", 6 • • • · SCZ-I106
19 • • • 0 Hex Nuts 3/8 x 16 0 • • · 6 · • • · NUZ-I026
20 0 0 · • Cap Screws 3/8x16 x 7/8" 0 2 • · · 0 SCZ-II00

21 0 0 0 • Shaft (Normally Closed) • · 1 · · • · 427-LL
22 0 · Pipe Plug 1/4" N.PoT. 1 · · · 0 PFG-I003

23 • 0 · • Cap (Limit Stop) · • • • 1 • • • • 427-CCC
24 · 0 Static Gasket · · • • · • 1 0 · · 0 ORB-1I2
25 0 • • · Nut . • 0 · • 0 · · • • · 1 · 0 • • 426-U
26 • • 0 • Adj. Screw 5/8"-18 x 3-1/2" 1 • · • · SCS-1127

27 Spring (Assist Open) · • • 1 • • · · 426-S
28 .. • 0 • Centering Washer 0 • • .. • 1 • • .. • 426-V

29 • • 0 .. Cap (Spring Assist Closed) 1 0 0 • 0 427-CC
30 0 • • · Centering Nut · 0 0 0 0 · 1 · 0 • 0 421-AH
31 Spring (Assist Closed) 0 · 1 0 · 426-SS
32 • 0 • • Spring Retainer Nut · • • 1 · 0 426-TT
33 • • · • Static Gasket .. • • • • • 1 · 0 • • 205-M
34 • • 0 • Pipe Plug 1/8" NoP.T. • • 1 • • • · PFB-1000

*

Repair Kits:
* Diaphragm Seal Kit cons~sts of:

items no. 4.8.12.13.14.15(2)
(N.O.) Internal Parts Kits consists of

items no. 3(2).5,6.7~9.10.16(2).17 0 · .
427-RA

427-RB

NOTE: When orderirig parts please include pipe sizes.
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Series 425 Diaphragm Valve
Parts List

Item
No. Description

No.
Re'gd.

Part
No.

. . .1 • • • •
2 • • • •
3 • • • •
4 • • • •
5 • • • •
6 . . . .
7 • • • •
8 • •
9 • • • •

10 ••
11. • • •
12. • • •
13. • • •
14. • • •
-15 • • • •
16. • • •
1 7 • • • •
18. • • •
19. • • • •

Body (see note)
Cap ••••• 0 • • • • •

-Diaphragm Plates •
Formed Diaphargm •• 0

OlRing Retainer •••
Disc Holde~ • • •
Disc Spacer •••••• •
Dis c • •• ••••••
Disc Plate • • ••
Sha ft ••••••••
Lower Seat • • • • • • • •
Dynamic O'Ring
Lower Seat Gasket •••
O'Ring Retainer Gasket
Static Seals •••.•
Hex Lock Nuts 5/16"-24
Int. Lockwash~r 5/16" ..
Hex Bolts 5/16"-18xl-3/8"
Hex Nuts 5/16"-18 .. " .

1
1
2
1
1
1
1
1
1
1
1
1
1
1
2
2
1
6
6

o •· . . .

· . . .
· .· . . .· . . .. .

425-A
425-C
425-D
425-FB
425-G
425-H
425-HA
425-J
425-K
425-L
425-M
ORB-206
ORB-035
ORB-038
424-R

20 . • . . Shaft (Normally Closed) ..
21 . • . • Pipe Plug 1/4" N.P.T.

1
1

425-LL

22 • • • •
23 . . . .
24 • • • •
25

26 .
27 .

28 .
29 .
30 .
31 .
32 .
33 .

Cap (Limit Stop)
Static Seal ••.
Nut .....•.•.. .•
Adj. Screw 5/8"-18 x 2-1/2"

Spring (Assist Open) .
Centering Washer .....

Cap (Spring Assist Closed)
Spring Retainer Nut .
Static Gasket .
Spring (Assist Closed) •
Centering Nut .
Pipe Plug 1/8" N.P~T.

1
1
1
1

1
1

1
1
1
1
1
1

· . .' . 425-CCC
ORB-112
426-U

426-S
426-V

425-CC
424-TT
204-M
424-SS
424-X

Repair Kits:
* Diaphragm Seal Kit consists of:

it e ms no. 4, 8, 12 , 13 , 14, 15 ( 2 ) 425-RA

* (N.O.) Internal Parts Kits consists of
items no. 3(2),5,6,7,9,10,16(2),17 425-RB
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*) Orientation isnotimpdrtant
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.~.

3/2 Solenoid Valve
for Neutral Fluids
and Pneumatics

,~

TypifS1;1)312
Ported, Sub·base

Specifications

OrWice Cv-Rating Port Com8Cl1on Pmsure RllIllle (PSI) 1) Weight
Oia Water AJr 311 312 Operation
(IN)2I (GPM) (SCFM) (NPT) C,D,F E (lBS)
3164 0.06 1.93 118, 114 MAN 0-300 ().140 0:66
li16 0.08 2.63 118, 1/4 MAN ()'230 . ().85 0.66
&64 0.13 4.22 118,1/4 MAN 0-140 0-55 0.66
7/64 0.19 6.15 118, 114 MAN 0-85 ' 0-35 0.66
1/8 0.23 7.73 118, 114 MAN 0-55 0-24 0.66

I) Also suilable for vacwm down to 38 torr. These pressure ranges are valid when using the valveIn lhe valve opera60n under which. was blilt, e.g., C, 0,. athe valve used is dnlerenl than ~sconstructed operation, refer to the table on page 21Clf the allowable pressure ranges. .
2) Relief and body orillces are the same size.

Valve Operations

OPERATIONC
312 valve, normally closed,
outlet port Aexhausted
when de-energized

OPERATION 0
312 valve, normally open,
outlel port BpressurIZed
when de-energized

OPERATION E
312 mixer, pressure Inlet port
~~_ rVc, pressure Inlet port P, rVc;
llISO UnJV8rsa( pressure at
any port

For add'ttionaJ valve operations, S88 page 2.

Symbol

Technical Data (Valve) Technical Data (Actuator)

Seal Code Fklids Handled TemperatureMaterial (Examples) Range
NBR B Neutral ftuids, e,J" compressed air, .14°Fto

lown gas, ratu gas, waler, .'94°Fhydral6: o~ .
EPDM A" OR and lat-free ftulds, e.g., hot waler, ..w°Fto

alkaline Washing, bleachi'1llyes .212°F
FPM F

,
Aids lor""Ich Aand Bare not .14°Fto
~hot"" oxygen, .212°F
pe ne

CA N Re~ .14"F to
.,94°F

\

3) The 120Vt60Hz, and 24OVI6OHz colis can be used atl1 OVI5OHz and 220VI5OHz, respectively.
4) Also available In 5 wan and 2watt coils at reduced pressures. Consuh IlldClfY.

Agency Approval Codes
R UL Component RecogniZed
U UL Listed

Installation:
Material:

Maximum Amblenl Temp:
Maximum Viscos~y:

As requited (preferably collLWermost)
Valve Internals of lIIainless sl881. Valve body and seat:
Type 311, brass orS1alnless 81881; Type 312, brass or plastic
13O"F
Approx. 2.3 xl0~'1sec

Coil Vohage:

Vohage Tolerance:
Power Consumption:
Duty Cycle:
Cycfing Rate:
Electrical Connection:

Standard 12/OC, 2410<:, 24160, 120~O, 24M031

Avanable AC 12-440V, 50 or 60Hz, DC 6-220V
±10%
AC 21 VA (Inrush), 12 VAl8 W(Hold) DC 8 vtl
100% conllnuous rating, mannold valws 60%
~ to 1000 cycl8Slmin

.E• Spade conn8C1ion
HaUL listed plug (For UL rlSled valves only.)

Approx.
Response Time Opening Closilg
Type 311f.l12 (ms) (ma) .;.
AC lG-15 15-20" -.'-.->;<.:

:aSUred at ~let po~:2: Bon~::f'1lC/~~'1l wd attalnmenl
01 pressure rise to 90% / pressure drop 10 10% Of til!~ jloss.ble operall'1l
pressure ~ to a maximum 0185 PSI. \:. :,~1';;.

:';~~~{r-:
;-~. :

Example for ordering _..-:";::.;"..:....
The necessary details for correct ordering are lorriiUla~as shown
in the example below. . :'·n;;;~·.,

. -:.",~~·c~';;..:~.'
Example: 311 • C-1/8 - F- SA - 1/8 -l20~O -08 -O:tf@;~;

[~;"",-- T_T_'-,T] J" - ""'1 ~~.j;.~t;.-.
Body Mate;;L: _ : '.
~~S

~:.Coil Voha,lI"- ,..- --'
CoilFrequen'_--------~-----J
Coil Watt Rat·Il19--------.,.-.,--------'AgencyApprol/ll1 __.,.- :....-- '
Elec1rical ComactI,MllIL :....---'-- --'
QltionaJ FaalUl_-------------'--------'

Accessories

A·l 050-SOO1-(12HI0 Type F Elec1rical Connec1Or
A-l050-S016-02HlO Type Y. EIeC11lcaI ConnectClf
A-l010-030M-ooa-oO Silencer
A-0312-1oo3-000-oo Connecting NiJple wi1h O-Rings
A-0312-1025-000-OO BIa~1ng Plale
Manifolds for Type312, see page 2.

We reserve Ihe right 10 make lechnlcaJ changes without notice.

Special Features:

Type 311
017 c Manual Override, Brass Body
024 c Stainless Steel Body
047 c Manual Override,

Stainless Steel Body

Type 312
·017 c Manual Override, Brass Body

041 .. Plastic Body
042.. Manual Override,

. "c Plastic Body

Type 311



Type 311/312
Ported, Sub-base

"

3/2 Solenoid Valve
for Neutral Fluids
and Pneumatics J

Manifold Mounting .
The I 10 8station manftolds haw acommon channel coded P (A) for the pressure connecilon, valve
operation C(or !he exhaust connection or operation 0) and acylinder port A(8) lor each vaIw.
Va)ves with operalion E(note presslill range) and Type 212 maybe mounl8d together. Vatm wlh
operation 0 or Fcan not be manlolded lOg8Iherw~ valves having operation C.

Manifold assemblies 01 valves haYing the same circul flntkln may be COl4lled toge1her using special
push-fh ~ring conn8C11ng nipples for Irtilg the P (AI oomectlons. lla augges18d thai m_
assemblies be mounted on aS~portll"'.

Ordering example for manifolds

Usa In I dln,,,nt valv, operation.
Valves SlWlied lor operations C. O. and Eare I~tedwhh different springs.. " avalve Is used in a
d~ferent operation to lhat lor which it is sl.W&ed !he maximum permissble operating pressure Is
a~ered according to lhe fonowing table.

Valw Version Maximum Pressure Rallna (PSI) when used as operation:
Ortliee' ~eration

Dia(IN) A B C 0 E F

C.F 300 355 300 35 35 300
3'li4 0 35 42 35 300 35 42

E 230 300 230 140 140 300
C. F 230 310 230 28 28 310

1/18 0 28 35 28 230 28 35
E 140 230 140 85 85 230

C.F 140 200 140 14 14 200
5164 0 14 20 14 140 14 20

E 85 140 85 55 55 140

C, F 85 130 85 10 10 130
7164 0 10 14 10 85 10 14

E 50 85 50 35 35 85

C, F 55 85 55 6 6 85
118 0 6 9 6 55 6 9

E 35 55 35 28 28 55

t STATION
2STATIONS
3STATIONS
4STATIONS
5STATIONS
6 STATIONS
8 STATIONS

Manifold

Ao0312-0022.QOHII
A-03t2-0022-002001
Ao0312-0022-003001
Ao0312-0022-004.01
A·0312-0022-OOS001
Ao0312-0022-006001
A-0312-0022-OOS001

_ .66_

: .17 i

~'--&:-. : ~I<D. .
N' .'1 . . I

r
,--~

'" , M

t.'8NI'T
.......-'

Manifold 1Station 2 Stalions 3Stations 4 SlatIo/18 5Stations 8S1atiOll!l 89a11oris

A(NPT)

118
1/4

B

.33

.43

c

.31

.47

o
'1.26
1.81

E

2.50
2.78

F

2.89
3.17

A(Hole Centers)
B(()veraO Length)

C(Hole Centers)

0.94 224 3.54 4.84 8.14 7.44 10.04
126 2.58 3.88 5.18 8.48 7.78 10.35

224 ~24 224

Type 311 P rted Version Type 312 Sub-base Version

..........".

B3111312-A-5M-189

.GII8'11
---.4

euffi
· .. 1.26

. '-,
. - -<t> - ~

J

" ~ .-. .

NOTE: UNLESS OTHERWISE NOTED, ALL biMENSIONS IN INCHES.
We reserve the right to make technical chilng8~~hhout notice. .

Q

,
~

t
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The 15 terminal ASS (U.L. rated 94V-0) molded tlousing ha; high

impact resistance and will not support combustion ..

OPERATION

Application 01 power to terminals 1, :2, and 11 energizes the

clulch COil: closes contacts 9-10 and 6-8 and starts the ti,ming

period. At time out, contacts 4-3 close, 11-12 opEtri lind the molar

stops. The timer will remain in this conditlOIi'\i'iitH'power is
- . : ~--,;':\;'~j::< ..

removed from the clutch Call. ·i··:.i;i~<:::

~"~ ·~t:1.:;;·~~{.

Contacts 6-7-8 and 9-10-C' are instantaneous co~r~t~:'8nd

operate with the application of power to the clutch ccill:·.ijfffl!41c1s

3-4-5 and 1'-'2-A operate at lime out with conlacl8·3~4.5

operating prior to contacts "-'2-A.

HP5 SERIES
CYCL-FLE)(® RESET TIMER

MODEL 9

45

A pilot lig hI is provided and indicates when t he timer motor is

energized.' Standard tHners are supplied with "power on" clutch

operation As an option, a reverse action clutch is available and

will not reset on power· failure.

The HP5 CYCL-FLEXIO; Series 'is a high quality. synchronous

rnotor driven reset timer housed in the standard CYCL-FLEX··

plug-in housing. The HP5 is available in 16 standard time ranges

from 5 seconds to 60 hours. Time ranges are knob adjustable and

all have a progress pointer. Calibrated dials are highly visible and

are 7.85 inches in circumference providing easily read and well

spaced calibrations on all ranges. Selting pointer is knife edged

red lucite for precision setting. The progress pointer is bright red

and displays the remaining time interval.



a

.;. :.

.::1;;,:..

..I' dr:f: -"

' ....".' ~

.. ' f:(,t; ..~ "", '.'

.::>H;:t~~f~ ',': Ie:

.., X

',.- ...

S~;tlmlilg
.:.:,.:::>; r~ .::.'
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.•. FEATURE~'30~~..:;, ..

Prcivides"iijoatl~~:pii~t':il·~tA.
This gIVes. several opllafisai10
when. tllE!"l,IIofllghl' Is on', ide
pending ori"ffie,iIl~ieti\a(con- ....
nactlon inade'io termlnlif ~iB" ",

~~ . \ p,,' .'; r ,0"

OUTPUT SWITCH'ADJUSTMENT
CONT ACTS 3·4:5 ::.... . ..

.. ::';0 ~MPE~~ ~Gf~JtS~'T~H
: '~MOUNTEO 'NEAREST CLUTCH

.'SOLENOIOCONTACTS 3-.4·5

112

I 03
4 I
~

5

Timed OFF DELAY Reiei
Out

ON CLUTCH ON

OFF MOTOR OPTIONAL

X 9-10 X

0 9-C 0

X 4-3 0

0 4-5 X

0 11-12 X

X 11-A 0

',,' ~.. '.' .. -

. 18 Min to 54 Min

.9 'Min to 27 Min

4.5 Sec 10 .13~'. :.<
9 Sec 10'2;:~~~~ ...

·18 Sec to 54 Sec;f,:c \':"';'" .

45 Sec to 135 Se~:;- (¥ft~k;~' '
. ". " 'oJ ..'"";,,,,·;

'.5 Min to 4.5 Min" . "'\'::'!:'

. 3 Min to 9 Min. .

.'<:y.
O.~j/: .'

Timing

15 Min

. 30 Min;

.. 60 Min

150 Min

j 5 Hr

'10 Hr

DIAL

60 Hr'

30 Hr

X

X ':x:. !\0:,, :

o

O· ..:\~:;:? .•. b .! ...~.,

DELAX ADJ.

3 Sec 169 Sec'

25 ms 10.75 ms'

50 ms 10"150' rils .

80 ms to,225)"5:'

150 ma II)"'-SO ma

300 mSIC)~O .m!,.
800 mstc(225 Sec

1.5 Sec to.•1:5 Sec

4-3

4-5

1'-A

11-12

9-10

9-C

MOTOR

CLUTCH

ON DELAY~:: .:;\Reaet
. 0'.;.', .~.":';'_',_.. '.

DIAL

5 Min

...:'.

10 Min

OPERATION
ON Delay

Instantaneous contacls 9-to-C and 6-7-8 operate directly with
the clutch ofleringdiffereni sequences of operation depending
on the control cirCUI':.configuration.

OFF 0.,"",<".t;~~fk"m)~&flfh
Instantaneous conlacts 9-1O-C an dl~j;fi~~~';i\i~i~:d;f~rif,"h
the clutch offering different sequer\ces,.of .0perallo,~i~liii~Hg
On Ihe control circuit configuration. .' :';";' . "..;.:2.''''''':''' " .'.

. . " ,:~~-.;..;::':, ";';::'~':,S::: . "'.',',',
Delayed conlacts 4~3and 11"A Close and contacts 4-5 and 11-12 Delayed contacts 4-3 and 11-A close and ixi~till:tli~5·jl1tf11~12
open when timerreactles a limed out condliion. Contacts 4-5and open when timer reache§a·:flmed (julpo§lili:)n~::-POilf~.a'~5i1nd
11-12 close and contacts 4-3 a~d 11-A open when timer is reset. 11-12 close and coAllicf9'·.$.;3'iir1.dh':A'd~tih~wiie'rl~IAf~f;1a reset.

SCHEUATIC 'DIAGRAM , " SCH~~":T~~ED;~~RAM •.... ·.;~,;,~~ld-r:~~i~~·: .
"ON" & "OFF:' DELAY "ON" & "OFF" DELAY

,... - - ...., - - - - -, r - - -
r---'--__-o;2:......< I I 1

I f I
I I I I
I I I '1
I .c. I', I
I 10' I I 10

9 0:.·' I 9' 0

~c I:roc
I I I I
I 8 I I I 0860.1.....°.. I I 6~
I()---' I I I~

L 7 j L 7 J

5 Sec

10 Sec

15 Sec

30 Sec

60 Sec

150 Sec

Switch 3-4-5 is set to operetilbefore sWitch~H~12~A.The delay
bet ween I hese switche$ is directly proporlld~.i;i;the iimer dial.

;.;r:·:.,~~~:, ,:': :; c' ....

·:~'i~i~;:£i.~~ ':

,.
-,~.,

'. J
!

I

l

~
I
~
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Figure 2

Io-.---A.C. LI NE --:;.;............

r----------,* S CART I
fWSE I .a. I__,"~Ir

...
.-.---- A.C. lINE---'-"T",""",("P~'f /ii~~:·!)\.!

r-----A.C. LINE --........~

LOADS

Sustained Control Switch. Close lb Start;,:OpeD to
Reset - Additional load circuit operations obtained
by connecting contacts in series. "

* OPTIONAL FOR B
RESET DURING 0- ';'~"
TIMING ( ;"

" Figure 4 LOADS':.;<

Momentary Control Switch. Close to StElct~~R,esets

Automatically - Use when the control~WilHK 'm"a{
not always be opened before end of timing, This
circuit insures shutting off timer motorat erid Of"
timing .

":: :~:',:.

IOAD5

ON DELAY HP5 CYCL~FLEX®TIMER

Figure 3
.t.• '

, ·:if :-

Figure 7

•:.... "<.'

-.,.;

IL _

"FOR RESETING
DURING TIMING

~---A.C. L1NE----.I

t-----.A.c. LINE .....--~~
.' ..:~

~~'!"~~'t.t"-~;:.::_._ :.' .. ,: '" '..}~'f:.~: ": ,-'. '.' .

"IRfNG';biltt4AAMS ..

OFF DELAY HP5-01 SERIES CYCL-FLEX TIMER

MomentaryO"ontrol Switch. Close to Start, Resets
Automatically'::'-Pushbutton start. Remains in 3rd
switch positionlndicated.by ® or @ for 'h to 1'h%
of the dial range.~"

. CLOSE 1/2 SECOND OR
MORE TO RESET LOADS

Figure 5

Open Control Switch to Start, Close to Reset
Sinipledelayed,:closlng and' opening of load
circuits.

Sustained Control Switch. Close to Start, Open to
Reset - Simple. delayed closing and opening of load

.circuits.



Material Safety Data Sheet
May be usee 10 comply with
OSHA's Hazard Communication Standard,
29 CFA 1910.1200, Standard must be
consulted· for specific reqUirements.

IDENTITY (As Useo on Label ana usr)
"CARBONrTE" ANTHRACITE FILlER MEDIA

section I
~anu'aetuI81 s Name
CARBONITE FILTER CORPORATION
Mdr~ (Number, Street, City, Slate, and ZIP Code}

P.O. BOX ·No. I

u.s. 0 partment ot Labor
Occupational SAfetv and Health Admln'$1ruion
(Non-Man~torvForml
Form Approved

OMB No, 1218-0072 '

EmergencyT~ NuM»t
(717) 467-3350

TlMephone Numbef lor Intormallon

(717) 467-3350

DELANO, PENNSYLVANIA 18220-0001
OaJ.P~

MAY 18 1990

Section II - Hazardoos IfigredlentIJi<Mfiu't"f In1on11iiUon

HazarOOus Components (SpecIfic ChemlC8J identity: ComnOl Name(1l)

NONE!

OSHA PEL ACGIH TLV

- .- -
Boding POint Speatic GraVIty (H2O • I)

1.60 A'N/A
V8fJOIf P'_'8 (mm Hg.) MeIbng POInl

N/AN/A
IJIfJOI Qenalty (AlA. I)

N/A
EvaporlltJOti Rate

(Butyl AoItal. • I) MIA
SoIubl~ty In Wat.,

NONE!

AwMrance and Odof .
BLACK. 6 0 L I D( ODORLESS .

sectJon IV - Are and Exp\oak)n Hazard Data

Ftun POint tMethod UledI ~ 0 N E ! Flammable lJmIlI LEL

IGNITION AT 840 C (I 710°F)
~MedIa

WATE R (C 0Jg) 0 RAN Y ,T Y PE 0 F EXT I NG U ISH r NG ME 0 I A AV A I LAB L E .

UEL

NONE!

OSHA 174, SePI



Section V - Reactivity Data
Sl&Ookly Unstable COncliioona 10 Avood

900°FTEMPERATURE ABOVE
Stanle

-
X

Incompatibility (Male",Us 10 AvOId) NON E !

Hazardoua Oeoomposiuon Of ByprOdUC1S NON E ! I

I~~I-~ D~~~~I~~~~W~A-\IOOd~--------------------------

., Will NOl Occur L.:J
SectJ n VI - Health Hazard Data
Aou!ecSI 01 Enlry:

N/ A
Skin? IngesbOn?

HNIth H8Zaloa (Acule ana Chtorvc)
N/A

_ CaicitloQentcllY:
N/II

NTP? IAAC~? •

SigN and SymptOms 01 bpcl5Uril N / II

Medical Conditions
Generally Aggr.Valed by Exposure

Emergency and Firlll AId Proceoures

N/II

N/A

secttonVII - PrecautJonl for Ssfe Handling and U..

NO.NE! IF SPII.I.AGE OCCUHS. MEDIA CAN THEN BE

P [ eKE () U I' B Y LI S r NCAll H0 0 MAN D S H0 VEl.. I F M ~: II I A I S NOT C() NTAM [ NAT ED. S P ILL E I-_..._.._------,-- _.~._...---
MEDIA CAN TIIEN liE. f<EIiA(;CED,

W... ~MelhOd
l'KIMAKII." A I.ANI)!"II,I ..

Precauuona 10 Be Tak"" In HaOclhng and Stonng
AVOID BREA KIN (; Ii A G S OR S P ILL [ NG ME D [ Ii. SO AS . T 6 ,.A V0 I D I' 0 S S [ Ii I. Y r. REA TIN G

RESIDUAL DUST.
, Ott)ef Precau\JOl\l

USE AD E QUA T E VfiN T [L A.Tl 0 NAN 0 0 US T r. 0 L L E r. TI 0 N. •.

AND._AVOID ACCUMULATING DUST.

SectJO,n VIII ~ Control M••lUre.
Rwp.., PrtaeIIOn (Spectty r.",.)
N I A ..

USE GOOD HOUSEKEEPING SENSE

N/A

~~

,NONE!
• Ottw ProledNO Clothing 01 Equ.pmenl

NONE!
W~ Pr8Ct1C81
"N I A

IE~ Prtucbon
SAFETY GLASSES.



"
MATERIAL SAFETY DATA SHEET

e.AOORESS:

THE PARRY' .COMPANY
219 Church St.
Ch ill icothe. OH 45601

A. ,:,oouct Name Qua r t z Grave 1, lB. Manulactu,e'

Z Filter or Blast Sand The Parry Company D. Emeroency Phone NumDer(sl
) IE. Chemical NameUI & Molecular Formula(,). Buslnus: (614) 774-1320
- Giye SPllCilic IUPAC Name(s). '

-I'" Other:
OU

Silicon Dioxide (Silica) Si0 2oU: O. CAS No.(slc::-
(Crystalline Silica) Quartza. ...z 14808-60-7..... w

0 F. Synonyms H. Chemical Famity ( 99i.)-
Quartz; Coesite; Cristobali te; Tridymite Si1ica:Natural Mineral Quartz

A. MATERIALS OR COMPONENTS B."llowlw e. CAS- O. HAZARD DATA (TLV.LDSO. LCSO. elc.)

t)
..- ..

N/A N/A N/A.. - N/Ac:: >c:....
WlJ) =~z ... ...
wz .. -c:OO
C)w .. c:
00 "':0"

~~ , -5 ~ .
OC) ~~~w_0.= ~~;.Vl ..~ J

:::l ~!~
.s~i

..J A.U,.~~~tlarli!a w~1re sar:ia 6~ USli!9.war~ln~ Ot r~SSll?!e lU~~:l(3nJ~rYfI:ro~ rep~~Iltjc(.
[twlJ) in I~ ~~inn n rPQn;r~ e sIlICa us . Fo ow OSHA st n ar s or ree
wS ...
z:;Jz B. Handling We a r annroved OSHA respirator/dust mask. Dampen sand to minimize dust.
Wow
C)w~

t3c:: C.Sto,age Same as A. --
A. BollinO PoinVRlnoe IB. Melling Point. e. F,eezJng Point ID. Molecular Weighl (Caleulated)

2230 °C 4046 .OF 1600 °C 2912 OF N/A °e of 60.1 '
..JlJ)

E. Specllic G'lvlly (H20-'1 F. Vlpor P,essure (mm Hgl l~' Vapor DensIty (Alr-O IH. pHc(w
0-_...

2.65 @ ?? °e 7? OF N/A @ °e of essentially 0 6-8lJl[t
>ow I. Solubilily in H2O TJ· "llo VOlltil~ 7Avolume K. Evaporation RI..-a.

0
Insoluble N/A '0 Elher·' Owater. , o BulyllceU"

c:: ., _.-
...Jo.

L Appearlnce ano OOor Tan-Brown-Buff, M. Other

Granular - Odorless Solid N/A ,.-
A. Flash Point TeS! Melllod B. FlammlblaLlmilJ Ie. AUlolgnition Temperalure/Flre Polnl

c(

Combustible
N/A N/ A ' °e OF..... Not Lower Upper

oc(
ZO ' D. EXTINGUISHINO MEDIA
c(Z OWltar- OWI..r. owater DCa, DOry OAICOIloI o FOlm DE&nhOf N/Awo spray fog Slream cnemlcal foam lind
[t- E. SPECIAL FIRE FIGHTING PROCEDURES_lJl
u.o, oDo not enlar DAllowllr. DW.lermlrY o Donoluse ,.Non.
~~ building .toburn cause frolhlng ,Wiler
~ F. UNUSUAL FIRE AND EXPLOSION HAZARDS

o DuSl explosion, o Senslllve o COntamlnltlon o Temperlture • None DOlher
huard lolllocl! (speclty)

A. STABILITY ',10. CONDITIONS CONTRIBUTING TO INSTA61LITY
c( .Slal>le D Unsllble D Thormal 0 PnolO D Polymertullon o Conlamlnatlon • None... decomposition degradaUon
c( C. INCOMPATIBILITY - Ayoid c:on'ICl wilh0
>- o SlIono o SlIono • Slrong o Reduce~ o Water o None OOlher...
;; . aClelS elkaUs oxldlze~ (specllyl:
;:: D. HAZARDOUS DECOMPOSITION PRODUCTS· THERMAL AND OTHER (list'
0
c(
w Nonec::
~

E. CONDITIONS TO AVOIO Cr y s ta 11 i ne Silica attacked by hydrogen fluoride. (hydrofluoric

o Hell 0 ~~~s ,0 Splrb D Ignllion oNon. • Other acid)"
sourcllS (specify):

A. STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED
mo i s ten, Keep upwind.o Flush with o ~so'b wilh S!And 0 Neulrallze • SWHP or scoop 0 EvacuI.e enclos.cs 0 P,event spread

[t Wirer or Inert ma'e"al up Inel remove spaces. or sp,U .
0
..J;,,: o Di.poseo l • Olhar Persons not wearing protective eqUIpment should b; restr~c
:::<1; immediillely . l,peclfy): frnm area. Use anDroved dustless methods (water vacuum
o.w B. WASTE DISPOSAL METHOD ISpecllic)Vl..J

,1 Any secured sanitary landfill. Dampen'waste to reduce airborne,dust. If dust

is generated during handling, use OSHA approved respirator'. I~ CONTINUEDON
~I Si0 2 not a hazardous waste under 40 CFR Part 261 EPA Regul at ion . REvERSE SIDE

NA - Not ApN1caOIe



A.PRIMARY ROUTE(S) OF ENTRY:
•. I

o. EXPOSURE LIMITS (Speclly II "TLV(TWA. ~illng (C), PEL. OIC.) • • d b
For Respi rab Ie Dus t: 10 m111 igrams' s i1 ica per cubic meter of air dl vld30 .,y 3

percent Si0 2 averaged over 8 nr. ~~rk shift. Total Dust: Sa~e except mg
. ACGIH19 . OSHAI9.,.1I.1.00Trthlp7._10Iher:· -

C. INGESTION

F.1NHALATlON:

B&H·this section

• Other ..:;G~l~o~v:::..:e::..:s:::..-.:.-~O~p:..;t:.:ir-:0:.:n;.;a~lr- __
.Oth~ Gloves - Optional

Recommend .
• Other ...;F~u.:;l...:.l-=E:ly~e~P:...;r7-0r-=t.:::e.:::C-=t:.:l-=O~n:-
• Other Same as Above

o Mild Irrltanl 0 Corroslve 0 None
o Mild I~ltant 0 Corrosive 0 None

None - But recommend seeking medical advise
None - But recommend seeking medical advise

Acute:
ChronIc:

Acute:

Acute: • Severe Imlanl
Chronlc: • Severe Irrilant

Aeulll: Dlrrllanl 0 Corrosive 0 SensltJur DDelaller • None
ChronIc: 0 Irritant 0 Corrosive 0 SensItizer DDereller • None

E. EYE:

D. DERMAL:

·.Irrltant DAllorgen. o Asphyltlonl DSenSIt1zor OEdema DNone
ONareOticeNecl DCyanosl, .Other: See B&H this section

1-"--==.,,.-=-..:Ch;,;,;;.;ro;..n...;IC:;:-.=_=..;·lrrllanl DAller"on DSensltlzer DCarctn0gen ONone .OU'ler See
G. SYSTEMIC:

z
0
.....
~-=c:
0
u.
Z

0
c::

0< ~

~
::J
V)

0
0.

..... x
UJoJ -<

uJ 0

'"
~

u
~

W
Acute: SpecJnc eHeetls)
cnronlc:SpeclllceHeel(s) Cough and shortness of breath. Pulmonary distress.

H. OTHER "TOXIC EFFEC"TS (InClude AquaUc Toxicity and no eNect level): . . .
Reneated inhalation of crystalline silica or quartz dust~ay cause sillCOSl
a form of disabling, progressive and so~etimes fatal pulmonary fibrosis
characterized by the/presence of typical nodulations in the lungs. Good
industrial hygiene ventilation practices should be used to reduce environ
mental concen.trations to the permissible exposure level. or OSHA approved
respiratory-protection should be used to avoid inhaling dust.

D oU'ler
(soeclly):o No In eHaets

A. INGESTION Do NOT Seek Medica

O Induca 0 Induca 0 Glvo plenty 0 Get medical 0 No", • OU'ler .o vomllin9 . vomllin" 0' waler allenlion '" eHecU (soeclly): Ad V 1 s -
z 0 B. SKIN CONTACT WUIII.." nmoo' Wuh an.. ,."..,." no... on.
t5 :;: • ~~. D ~=::'~~ll>o D Olrment wllhln D'- . 0 Reportlo

ffi
.....(I) 7~~"~_~'7,·d~.~""" ~=~'~"'==::"::';I.:..- -==...:.:,.::uona=:bI:':'''::I1m&.:::' =!.;~~_~"~,,,!:.. "=-:i-=M~ed:::I::C2:::' :::D~e:l::l~=-=-'T-j

-; 0:_ IC. EYE CONTACT See Attached
- • Flush wllh plenty 01 watar lor • Get medIco' 0 • °
UJ u. ItlooSI 15 minutes anenllon No.1II el/eeu (S~ee~'lyl: Ad den d urn
tl D. INHALA TION II not breathing.

•
Removo to • provlda approprlala D Give • Gel medical
fresh air ilia S1Jppar1 oxy"en allentlon

A. VErHILA"TION REOUIREMENTS "'/w,ys maintain uposure balow permissible uposure liml"

•
Consult an Industrial hygienist. • Use wit'" ad- I ~ Checle lor air contlmlnant5 or envlronmentaJ hlalln speclal1Jl Local exhaust ...entJlati~n ...ua e and oxygen denclancy •

~ D Store In well 0 -.other Abrasive Blastlng
u z f-c~~V:'::"":'::I:::,:lIa:::,le~d:....:a=re=a:-:-_:""-_-r;::-::~~~",N;;;0c-:;ne:::;;r;;;equ:;;-'r_ed ~~(s~p~ecl:.!Iy!2)~A~N~S~IL!:.Z:..:9~.:..:2£-:.=1~6~0-!.J,..~0~S~H~A~.:!:1;.:::9~1:=O:;-=-.9~u.-,,(_a,
~ 2 B. EYE 0 Flce C. HAND (GLOVE 'TYPE) 0 Butyl 0 Polyvinyl 0 Cloth n LOIl1IIr '
~ ~ shield rubber alcohol G1o.tre:s -
c...::: D Slloty .• G '0 Polyvinyl 0 0 Natural D Poly- .OU'ler . 1
~ § fn~~9~1...~,:;e;,s~\~=c:;:oo~g:-Ie::s:;. ::-;;-d~~ch~lo~r;:ld~e:=::-::=~N":,e;.o:.pr...:.e_ne=-_..!:::::.llU~b~be~r __-!:=.!.~Ihy~I~e~ne~_-2'~~(~sp::e:;:Cl:;ty:..:):..:.:::O~ot:::.::~;.;o;.:n;;.a~,-_
i3 ~ D. RESPIRATOR 'TYPE· U3a only NIOSHIMESA IIpprovlld Iquipmenr
uJ _ See
c.. D Self- . 0 S.upplled 0 Can or cartrldge D Flilar-dust, .OU'ler h d Add dum
V) conlilned at< oasorvapar luma.mlsl (speclly): Attac e en
M E. OTHER PROTECTIVE EOUIPMENT See attached U~ S . Dept. of Heal th and !-juman Servi ces

D Rubber DApron • Other "0~cupational Health Guideline for
bOOts C,peclly): f ' r \1 q talI ine SiIi car,

A. PRECAUTIONS

O Slore In t10htly
clo,ed conulnars

•
0thW . See' :
('PKlIy): Attached Addendum

D
Keap -.rey from
MIt, sparlU and
opennames .

D Un .xploslon
prool
eQulllmenl

O Keep eonlalner
closed .

O Empty conlalner
moy contain
hazardous ~sldues

(I) 0 Wash Ihorouohly D 00 not OBI In eyes. • Donal breatha
oJ Z anor handllno on skin or cloU'llng dusL I .
<0i3 ~ Keep from conllel
uJ:::l O' 00 nOI store'near' 0 wlU'l clOU'llno and
c.. < eombu,Ubles other combustlblo
V) U mltortlls
J;:j ~ B. TRM/SPORATlON & OTHER PRECAUTIONS

c.. Advise and post'warning to employees Hhere product is ~sed,handled or stored
IFnl1nw existinfY OSHA standards or hereafter amended, modified or adontp,-l

Propared bY Dall1 IAddre.. Ipnono (614.
Drtvid Parry 10-1-86 219 Church St., Chillicothe, OH 45601 774-132\...

UpOeto,:

Revision 1 (10-1-86)



Condition

THE PARRY COMPANY
AO'DENDUM TO MATERIAL SAFETY SHEETS

RESPIRATORY PROTECTION FOR CRYSTALLINE SILICA

Minimum Respiratory Protection·
Required Above X·· mg/m~

Particulate Concentration .

5X·· mg/m~ or lesS

10X·· mg/m~ or less

SOX·· mg/m3 or less

500)(·· mg/m~ or less

Greater than 500X·· mg/m~
or entry and escape from

unknown concentrations

Fire Fighting

Any dust respirator.

Any dust respirator, except single-use or quarter-mask respirator.

Any fume respirator or high efficiency particulate filter respirator.

Any supplied-air respirator.

Any self-contained breathing apparatus.

A high efficiency partlcufate filter resplrat?r with a full faceplece.

Any supplied-air respirator with a full faceplece, helmet, or hood.

Any self-contained breathing apparatus with a full faceplec~.

·A powered air-purifying respirator with a high efficiency particulate filter.'

A Type C supplied-air respirator operated in pressure-demand orother'positive .

pressure or continuous-flow mode.

Self-coritai~ed breathing apparatus with a full face piece operated In pressure
demand or other positive pressure mode.

A combination respirator which includes a Type C supplied-air resplratorw!th a
full facepiece operated inpressure-demand or other positive pressure or

. continuous-flow mode and an auxiliary self-contained breathing apparatus

operated in pressure-demand or other positive pressure mode.

Self-contained brp.athing.apparatus wit'"' a full fac'=!piece operat':!d In pressure,
demand or other positive mode.

B.

A.

'Only NIOSH-approved or MSHA-approved equipment should be used.

••X indicates the permissible exposure as defined above.

SUPPLEMENTAL INFORMATION:

If crystalline silica dustl gets into the eyes, i<lash eyes immediately
wi th large amounts of iva ter, lift ing lower and upper lids occa"sionally.
If irritation is present after washing, seek medi~al attention.
Persons having. symptoms of respiratory disease or pulmonary functional
impairment should not work in or neat areas of exposure to silica dust.
The emp16yee should be fully evaluate~ by a quali~ied physician on

.whether they should continue working. in a ,dusty trade. Worke·rs· should
be· advised of the increased risk of Impaired healt~ due to the
combination of smoking and free silica dU~t.
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WARNING: THE WATER BEING TREATED BY THE perox

pure™ SYSTEM MAYBE CONSIDERED A HAZARDOUS

WASTE. AS SUCH, ANY SPILL OR DRAINAGE MUST BE

HANDLED IN ACCORDANCE WITH ALL APPLICABLE

LOCAL AND FEDERAL REGULAnONS. VPSI ASSUMES

NO LIABILITY FOR IMPROPER HANDLING.
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1.0 INTRODUCTION

This manual provides a description of the perox-purelM Process, equipment, safety, installation,
and operating procedures as provided by Vulcan Peroxidation Systems Inc. (VPSI).

The pr~ures set forth herein represent the best information currently available for this system.
In the event that additional information is developed in the future, such information will be
issued for incorporation in this manual. ..

1.1 Equipment Modifications

This equipment is designed and furnished for a specific application.
equipment for any other than the original application, contact VPSI.
equipment or its method of use without approval by VPSI.

1.2 System Operation

Before use of this
Do not modify the

Any deviation from operations as described in this manual without prior approval from VPSI
shall void all warranty.
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2.0 PROCESS DESCRIPTION

2.1 The perox-pure'IM Process

The perox-pure'IM Process utilizes a patented application of high intensity ultraviolet (UV) lamps
with hydrogen peroxide (H202) for the oxidation of dissolved organic materials. The equipment
is compact and is designed so that UV light emitted by the perox-pure'IM lamps acts on both the
H20 2 and any organic molecules present. . Under .these conditions, the H20 2 is converted to
hydroxyl radicals, which are extremely powerful oxidizers. In addition, the organic molecules.
absorb energy from the UV light, making them more receptive to' the oxidation process..Thus,
the UV light and the hydroxyl radicals synergistically promote the rapid breakdown of organic
molecules present. When the reaction is carried to completion, hydrocarbon contaminants are
converted to carbon dioxide and water. Halogens present in the organic molecule are converted
to halides. THERE ARE NO AIR EMISSIONS OR WASTE BY-PRODUCTS FROM perox
pure'IM TREATMENT.

2.2 perox-pure'IM Process Variables

The perox-pure'IM Process is dependent upon process variables which are related to the type and
concentration of organic contaminants present in the water. The more important process
conditions include H20 2 dose, UV dose, pH, temperature, and catalysts. The perox-pure'IM
Process efficiency can be controlled by equipment design and operational' procedures.

Ifyour system process variables have been evaluated in a bench-scale treatability test, the results
of these tests are available in the test report previously delivered. This data will be used by the
VPSI Service Engineer as an aid in the selection of operating parameters during initial start-up.

2.3 Process Considerations

When the UV lamps are turned on, water flowing through the system is heated. The maximum
operating temperature in the perox-pure'IM Equipment is 150°F. A water temperature rise per
minute of contact is experienced in the oxidation chamber. See Table 1 below· for the
approximated temperature rise per minute of COl).tact time. The chamber type is designated by
the second letter in the model number. Therefore, the influent water temperature or flow rate
must be maintained such that the maximum operating temperature will not be exceeded.

Table 1

Chamber
Tme

v
W
S

SX
E

2-1

Temperature
Rise CF/minl

4
4

12
24
24



3.0 perox-pure™ S~STEMDESCRIYfION

.e 3.1 General Description

The perox-pure™ System installed at your location is designed for the chemical oxidation of
dissolved organic materials in aqueous solution.

. The equipment for the perox-pure™ System consists of a perox-pure™ Module. This module
is shop-mounted ona skid with piping and wiring. Interconnecting pipe and wiring for this
component is provided as indicated on the Piping and Instrumentation Diagram (see Appendix
C). )

3.1.1 perox-pure™ Module

The perox-pure™ Module includes oxidation chamber(s); control panel(s) and lamp
drive enclosure(s) with controls and piping. The oxidation chamber on the perox-pure™
Module is lined aluminum or welded stainless steel. The vessel is not an ASME coded
vessel and therefore is unsuitable for water pressure in excess of 15 psig. It contains UV
lamps mounted horizontally inside quartz tubes. Space may be provided for additional
UV lamps..

The perox-pure™ unit is equipped with a self-cleaning system, the process flow is
altered during the cleaning cycle. At a preset time, valves located exterior to the
oxidation chamber will direct the influent stream into the top of the oxidation chamber
and the effluent is discharged from the bottom. The normal flow path is reinstated after

. the cleaning cycle is completed.

During normal operation the oxidation chamber is closed to the atmosphere. An over
pressure relief system (OPRS) is provided to protect the equipment in the event of an
upset condition. The OPRS consists of a rupture disc designed to burst at 20 psig, a
flow switch for alarm and shut down when this occurs, and pipe connections for routing
of the relief flow. A drain pipe with manual valve is provided from the bottom of each
oxidation chamber. Appropriate valves, and temperature and pressure indicators are
provided.

The control panel features the process monitoring equipment, system control switches,
and alarms. The process monitoring equipment consists of a flow meter, a flow
accumulator, an hour meter, and ammeters for each UV lamp. The supplied· switches
control the system start-up, H20 2 system monitoring, and individual UV lamp start-up.
A system power cut-off button is also provided in case of emergency. Alarm
annunciators are mounted in the control panel to inform the user of the cause of a system
shut-down, if one occurs. Acknowledge, reset, and test buttons are provided to control
the alarm annunciators..

The lamp drive enclosure houses the high-voltage ballasts which drive each UV lamp.
There are no external controls on this enclosure. The enclosure is locked and the
enclosure door is supplied with a system shut-down switch to prevent accidental injury
of personnel.
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3.1.2 Hydrogen Peroxide

Operating instructions for the H20 2 splitter system are found in Section 6.6.

3.2 Process Flow Path

Water to be treated flows to the oxidation chamber at the design flow rate and 3 to 15 psig.
H20 2 solution is injected into the process stream at the entrance to' the oxidation chamber and
at a point after three (3) lamps.

The process stream enters the bottom of the oxidation chamber, and is directed over the UV
lamps. The water then discharges from the top of the oxidation chamber.

3.3 Operating Conditions

The perox-purelM System design operating conditions for the Brunswick Naval Air Station,
Brunswick, Maine installation are as follows:

Process Flow Rate
Process Temperature
Operating Pressure
Power Requirements

130 gpm
60°F; Influent
3 to 15 psig
90 kW (Refer to Appendix B)

To prevent possible injury and damage to the equipment, the perox-:purelM system must not be
used for treating other waste streams or types of waste without pre-testing by VPSI. If such
additional use is desired, contact the VPSI representative.

3.4 Alarm Conditions

Switches/sensors are provided at key points in the perox-purelM and peroxide modules to
monitor operation. These will shut down the system and indicate the "first out" cause on the
alarm panel for the following:

• Low Water Flow
• Peroxide System Failure
• Lamp End Enclosure Moisture - Chamber #1
• Lamp End Enclosure Moisture - Chamber #2
• Lamp End Enclosure Door Open - Chamber #1
• Lamp End Enclosure Door Open - Chamber #2
• Overpressure Relief Flow
• Lamp Drive Enclosure High Temperature
• High Water Temperature in Oxidation Chamber
• Remote Shut·Down
• Flow Reversal Valve Out of Position
• Oxidation Chamber Low Water Level
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NOTE: Chamber #2 alarms are for future expansion of equiment.

NOTE: I The last two alarm conditions are identified by red indicator lights, separate from
the annunciator.

See Section 7.0 (Troubleshooting) for a functional description of these alarm conditions and
corrective action.

3.5 Additional Capacity

The capacity of the perox-pure1M System provided for this installation may be increased by the
addition of lamps and lamp accessories and the use of appropriate additional quantities of
hydrogen peroxide. To protect employees and the equipment, VPSI must be contacted before
any modification of the equipment or its operation are implemented.
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4.0 SAFETY

To prevent injury, operating and maintenance personnel must be properly trained, alert and must
exercise caution when working with the perox-pure™ System. The following specific safety
requirements are pres.ented to insure the safety of operating and maintenance personnel.

4.1 The perox-pure™ Process operates at up to 3,000 volts. THE MAIN DISCONNECT
MUST BE IN THE OFF POSITION BEFORE OPENING THE LAMP DRIVE OR
LAMP END ENCLOSURE DOORS FOR MAINTENANCE..

4.2 Exposure to ultraviolet light will cause damage to eyes and bums to unprotected skin.
All UV emitting parts are shielded for safety. Nevertheless, it is good policy to always
wear plastic, UV-filtering safety glasses when operating the unit. The lamp end
enclosure doors at each end of the oxidation chamber must be closed whenever the
perox-pure™ Process is operating.

ANTI-INTRUSION (LIMIT) SWITCHES ARE PROVIDED TO PREVENT
OPERATION WHEN LAMP END ENCLOSURE DOORS ARE OPEN. DO NOT
INTERFERE WITH OPERATION OF THESE SWITCHES.

4.3 The perox-pure™ System is designed to oxidize dissolved organics contained in the
untreated water. These organics may include carcinogens and toxics. Therefore,
maintenance personnel should wear suitable protective clothing, eye protection and
breathing apparatus whenever any portion of the process piping or pump must. be
disassembled for repair, or when the oxidation chamber access panels are opened.

4.4 Sight ports are provided for'viewing of each lamp and quartz tube. The sight port glass
consists of two parts, a quartz window covered by a blue plastic shield.. The plastic
shield filters out UV light to allow visual inspection without injury.

DO NOT REMOVE BLUE PLASTIC SHIELD FROM SIGHT PORT. EYE DAMAGE
MAY RESULT. USE UV-FILTERING SAFETY GLASSES WHEN OPERATING
uNIt.

4.5 EXTREME CARE is to be taken when inserting or removing quartz tubes. Quartz is
very resistant tostresses, but the tube end is the most likely part to facilitate tube failure.
Broken tubes may cause severe injury.
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5.0 RECEIVING AND INSTALLATION

5.1 Receiving·

When the equipment arrives at the project site, immediately inspect for missing parts or damage
and note in detail on shipping documents any damage or shortage found. VPSI must be notified
within ten (10) days of any damage or shortage. The unit must be carefully lifted from the truck
and placed on a pad as shown on the perox-pure™ System Arrangement Drawings (see
Appendix C). .

5.2 Handling

The VPSI equipment is mounted on a rigid steel skid for ease in handling. DO NOT LIFT
FROM ANY POINT EXCEPT THE SKID. Fork lift slots are provided in the web of the skid
frame. Lifting holes are provided at each comer of the skid. These may be used with slings and
hooks or shackles. Depending upon the length of the sling~, a spreader bar may be required.
A nylon sling will avoid damage to the skid mounted components. If chain or cable slings are
used, place pads beneath the slings where in contact with any skid mounted components.

Note the module weight from the equipment Arrangement Drawing'in Appendix C. Use fork·
lift or crane of proper capacity. Note that the perox-pure™ Module weight will be concentrated
in the area of the lamp drive enclosure. Adjust pickup points accordingly.

5.3 Installation - perox-pure™

Refer to the perox-pure™ System Arrangement Drawing in Appendix C for location of
components and anchor bolt details. Note clearance requirements shown on the drawings.
These are required for maintenance and National Electric Code (NEC) compliance.

1. Level the unit by shimming and bolt securely to the pad. It is recommended that the
base channel be grouted approximately 1" above the foundation surface. Grout should
be placed in 1 foot lengths at the base comers and at the quarter points along each side.
Gaps in the grout are neCessary to allow drainage from within the base.

2. Connect influent, to oxidation chamber, to pipe section with flow sensor. Connect
effluent to other remaining pipe. Both connects are on vertical pipe, flanged, 3" CPVC.

3. Install appropriate drainage piping to both the oxidation chamber drain valve(s), and the
over pressure relief. .

4. The remaining installation work within the perox-pure™ Module skid and the H20 2

monitoring system will be performed by the VPSI Field Engineer prior to start-up.

5. Install 1/4" stainless steel tubing from hydrogen peroxide pumps to chemical injection
(located underneath the peroxide splitter).

6. Termination of interconnecting peroxide pressure monitoring wires will be performed by
VPSI Field Engineers.
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7. Install compressed air line to valve (V102 Print P1823AI-251).

8. Connect 480/V13PH/60HZ electrical service of appropriate capacity to the circuit breaker
in the panel mounted on the exterior of the perox-purelM Module. (See Print P182070
251). Note power requirements and select proper wire sizes. Connect and wire in
accord with appropriate electrical codes. If the power supplied is other than specified, .
contact VPSI.
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6.0 OPERATING PROCEDURE

6.1 Initial Start-up

DO NOT ATTEMPT INITIAL START-UP OF THE perox-pure™ SYSTEM WITHOUT THE
PRESENCE OF VPSI PERSONNEL.

Initial start-up of the perox-pure™ System requires completion of the system assembly, wiring
terminations, safety and leak checks, calibrations, and measurements to be performed by a VPSI
field engineer. Installation steps as described in Section 5.3 should be completed prior to arrival
of the VPSI Field Engineer. Coordinate this completion with the. VPSI Field Operations
Department.

6.2 Start-up Restrictions

. When the perox-pure™ System starts, a time delay relay in the low flow shut off circuit is
energized. This permits the system flow to exceed the low flow shutdown levels during start-up.
.The relay is adjustable in the range of 0-300 seconds and is pre-set to 120 seconds. If flow does
not reach the minimum setpoint within that time, the system will shutdown.

The oxidation chamber has a low level monitor with,a time delay, preset to a maximum of 60
seconds. The chamber has to be flooded within that time frame or the system will shutdown.

.Also, at start-up, a time delay relay in the H20 2 pressure switch shutdown circuit is energized.
The relay is adjustable in the range of 0-300 seconds and is pre-set to 120 seconds. If the H20 2

system is not properly operating, the system will shutdown.

At the initial start-up, the flow time delay relays will be set by the VPSI Field Engineer to the
minimum required to avoid shutdown.

6.3 Start-up Preparations

Before the perox-pure™ System is started, the following preparations must be made.

1. The electrical power at the main disconnect and the circuit breaker on the perox-pure™
Equipment must be in the ON position.

2. All valves must be in the proper position. ANY EFFLUENT VALYES
DOWNSTREAM OF THE SYSTEM MUST BE IN THE FULLY OPEN POSmON.
Verify that the adjustable orifice plates are aligned properly.

3. The chemical pumps should be set to achieve the required chemical dosages.

6.4 Normal Start-up

To start-up the system, the following steps should be completed in order.

l
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1. Tum the selector switches, for hydrogen peroxide and for the splitter pump, to ON.
Selection of these circuits will activate hydrogen peroxide monitoring systems when
control power is activated.

2. Tum the main control power switch, located on the control panel, to the ON position.

3. ~stablish a water flow through the oxidation chamber. The water may be either
contaminated, or fresh, depending upon the local effluent regulations. (Note:
Contaminated water will not be organic-free until the start-up operations have been
completed). The water flow must be set at a minimum of 20% of the maximum rate on
the flow meter, in order to avoid a low flow shutdown.

4. DO NOT START THE LAMPS UNTIL THE OXIDATION CHAMBER IS FULL TO
AVOID OVERHEATING AND/OR CHAMBER DAMAGE. A full oxidation chamber
is indicated by flow from sample port #3 (Valve V125; Print P1823A1-751). With the
lamp control switch in the OFF position, position the switch for each lamp to be used
to ON, then tum on the lamp control switch. Activating lamps in agroup of three (3),
(1,2,3) or (4,5,6) will help to hold a balanced load on the supply line during the initial
start-up line surge. After the initial selection and activation, remaining lamps can be
staged on. The ammeter for each lamp should jump to a. start-up amperage and drop to
an operating amperage after approximately 2 minutes of operation.

The following chart specifies the start-up and operating amperage based on lamp type.

Start-up Operating Chamber
Amperage Amperage Type

8
",

6 SSB-30
10 7-8 V
10 7-8 W
10 7-8 S

20-22 20-21 SX
20-22 20-21 EX

"5. Initially adjust the splitter rotometer to mid-point. Check the H20 2 dosage using a
graduated cylinder to measure the rate of. H20 2 flow through the pump. If it is not at the
design dosage, adjust the pump.

6. If the system is started up on clean water, begin the changeover to contaminated water
by increasing this flow and decreasing the clean water flow. Be careful not to drop the
total water flow to below the low flow cutoff setting.

Once the above steps have been completed, the system is fully operational. "However, the
appropriate switches must remain in the operating positions.

When initial start-up and operator training are completed, normal operation and monitoring of
the perox-pure1M System may begin.
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6.5 Normal Shutdowns

To shut the system down, the following steps should be accomplished in order.

2. Tum off each of the lamps, then tum off the master switch for UV lamp power.

3. Tum off the main control power at the control panel.

5. If shutdown is for quartz tube replacement, overnight in freezing locations or for a long
period, drain the oxidation chamber to an appropriate location.

6. Shut off the main electrical disconnect and lock it out, after the lamp drive enclosure fan
has timed out.

6.5.1 Freeze Protection

The oxidation chamber is equipped with a freeze relief drain 'valve with a temperature
set point of 35· F.

6.6 Hydrogen Peroxide Splitter

1. Set the H20 2 pump for the appropriate stroke and frequency.

2. ' The perox-pure™ unit should be on-line with lamps burning and the chambers
full.

3. Start feeding the H20 2 at the desired feed rate. Allow about 15 minutes for the
system to stabilize. Take H20 2 residuals after reactor #3 (V109) and effluent
(V125). (See Print P1823Al-251.)

4. Based on H20 2 residuals, adjust flow to each injection point up or down with
needle valve to increase or decrease feed to· obtain the desired H20 2 residual.
Rotometer readings are only indicators of how H20 2 is being proportioned. Do
not rely on the reading of the rotometer. The H20 2 residual is the only criteria
of importance. You may need to increase or decrease total flow of 50% H20 2

being fed if desired residuals can not be obtained with splitter.

5. Once the residuals are set to the appropriate concentration(s), flow variations,
contaminant concentrations, tube coating, and lamp output are some items that
can change the residual(s). _The splitter rotometer readings may change for
various reasons, however do not readjust rotometer if proportional without first

. confmning that the desired residual is not as originally set.

Notes: System should be operating with a differential pressure.
The recycle line should be wide open and the pressure to
the splitter pump should be· greater than the pressure on
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Problems:

6.7 Monitoring

the discharge line where the recycle line is coupled. This
is accompli~hed with valving and/or an orifice plate. There
should be about 5-10 psi back pressure on the perox
pure™ unit.

Flow sensor, needle valves, injectors, and rotometers can
all get debris from pipe dope or from the water being
treated. A clogged y-strainer or elevated water temperature
can also cause the splitter not to function. If the splitter
does not function, look for restrictions in any of these
items.

6.7.1 Operations/Electrical Log

VPSI has provided an OPERATIONS and ELECTRICAL LOG forms (Section 8.0) for
recording system operation data. This information is extremely helpful in optimization
of system operation and correction of operating· problems, and should be recorded
regularly.

.The perox-pure™ System has automatic controls and safety shut-offs such that constant
attention is not required. If the system is run continuously, it should be visited once per
day with readings taken and recorded in the OPERATION LOG form (Refer to Check
List Section 6.6.3).

If the system is started and stopped periodically, check ammeters approximately five (5)
minutes after start-up and just before shutdown and record in the ELECTRICAL LOG.

6.7.2 Process

System performance in terms of effluent treatment objectives should be checked at
regular interVals and recorded on the OPERATION LOG form provided in Section 8.0..
Performance may deteriorate over time due to reduction in UV output from the lamps
and possible fouling of the quartz tubes. If uncorrected, performance could fall below
treatment objectives. Ifa VPSI Service Contract has been purchased, VPSI will monitor
the lamps and replace lamps and/or clean tubes as required. If a VPSI Service Contract
has not been purchased, the lamps should be replaced after 3,000 hours of operation.

6..7.3 Monitoring Check List

During operation of the perox-pure™ System, monitoring checks should be made
regularly to determine that the system is performing properly. Record readings as
described below on the OPERATION LOG form enclosed in Section, 8.0..

'.

6.7.3.1 Flow Rate. The flow meter should indicate approximate design flow. A
valve or other flow control device at the supply pump discharge may be
used to adjust the flow rate.
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6.7.3.2

6.7.3.3

6.7.3.4

6.7.3.5

6.7.3.6

6.7.3.7

NOTE: DO NOT THROTILE DOWNSTREAM OF THE OXIDATION
CHAMBER.

Record any flow changes made. Record flow aUeast daily.

Oxidation Chamber Pressure. Oxidation chamber pressure must be below
. i5 psig. Higher pressure indicates a restriction which must be corrected.
Refer to Section 7.0 (Troubleshooting) if high pressure occurs.· Record
pressure after any flow change. Record pressure at least daily.

Oxidation Chamber Temperature. As the process proceeds, the water
temperature will increase in the oxidation chamber due to heat radiation
from the lamps. Water flow at the design rate should limit the oxidation
chamber temperature to below 150°F. Refer to Section 7.0
(Troubleshooting) if problems oc~ur. Record temperature after any flow
change. Record the influent and effluent temperature at least daily.

UV Lamps. The current for each lamp is measured by an ammeter
mounted in the control panel. When a lamp becomes inoperative, the
ammeter will indicate no current. Lamp deterioration will often be

I

marked by progressive change in lamp current. To aid in system analysis,
read and record lamp current after start-up and just before shutdown, or
at least daily on continuously run systems.

B 20 2 Concentration. In order for the perox-pure™ Process to proceed,
there must be sufficient H20 2 concentration in the influent to the oxidation
chamber. This is monitored by measuring the H20 2 concentration after
operation has stabilized using the Peroxide "Quant Strips." Read and
record H20 2 concentration after each flow change.

Sampling. Valves are provided on the influent and effluent spool pieces
as well as one location in the oxidation chamber. Use these valves for
sampling to determine contaminant concentrations and to confirm that
performance meets treatment objectives. Sample frequency is determined
by plant policy or regulatory agency requirements. VPSI will perform this·
function if contracted to do so.

Lamp Drive Enclosure Temperature. The lamp drive system life will be
shortened by operation above 140°F. Cooling fan(s) are provided to keep
the lamp drive enclosure below this temperature. A dial thermometer is
provided in the side of the enclosure. Read and record this temperature
at least daily, during the hottest part of the day. A .steady upward
temperature trend may indicate· fan intake filter blockage. A sudden
increase in enclosure temperature indicates fan failure (Refer to
Troubleshooting Section 7.0). .
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6.8 perox-purelM Equipment Maintenance

6.8.1 Frequency of Service

Frequency of
Service

1. Physical inspection of the electrical and .
mechanical components of the perox-purelM

equipment to insure proper function.

2. Record in an operational log book,
operating parameters and measurements
such as: .

a. flow indicator and cumulative flow
measurements

b. individual lamp current readings
c. operational hour meter reading
d. temperature and pressure indicator

measurements
e. H20 2 residual

3. Lamp, quartz tube and component cleaning
and replacement to maintain optimum
performance. .

4. Periodic calibration of all meters, pumps
and gauges.

5. Lamp replacement

6. Lubrication

7. Check lamp drive enclosure air filter and
replace if necessary.

6.8.2 Lamp Replacement

Daily·

Daily

As req'd

As req'd

3,000 hrs.

NA

Monthly

1. Tum off and lock out main power to· unit as required by plant policy or
local regulations.

2. Wait two (2) minutes for capacitors to dis(~harge then open both lamp end
enclosures to allow cooling of the lamps. Test circuits for voltage to
verify being unenergized.
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3. Remove terminal block cover to the outed lamp lead and disconnect lamp
lead. NOTE: REACTORS ARE NUMBERED 1 THROUGH 6 FROM
BOTTOM TO TOP RESPECTIVELY.

4. Remove phenolic end cap. Gently pull lamp lead to remove aluminum
lamp end support.

5. Repeat steps 3 and 4 for other end.

6. Remove lamp from end of reactor with 8' clearance. DO NOT TOUCH
LAMPS WITH BARE HANDS WHEN HANDLING. A pair of jersey
liner gloves will give adequate protection from body oils. Support lamp
length when removing and inserting. Maneuver lamps with care as they
are mercury vapor (Log lamp serial number and corresponding position).

7. To insert lamp, fold leading lamp'lead back onto lamp while guiding into
tube.

8. With lamp fully inserted, thread aluminum support along lamp lead and
nestle the lamp ceramic end into the support.

9. While keeping slight tension on lead, insert support into tube and move·
lamp and support into tube with a non-threatening device (e.g. a 12" X
0.25" dowel rod) until approximately 2" of lamp end projects from far
end of tube. .

10. With gloved hand, grasp the lamp body behind the ceramic end. While
holding to minimize any movement, gently pull lamp lead out of tube.

11. Thread onto lamp lead, aluminum support.

12. Push lamp and support into tube.

13. If lamp is still supported on each end by each aluminum support, the
support ends should just about match the length of the tube. If the ends
do not match, the lamp has probably come out of a support.

14. Reinstall the ph,enolic end caps. Orient the weep holes to drain.

15. .Re-connect lamp leads to correct circuit. Install terminal block cover.

16. Check to see that lamp lead will not catch in any pinch points.

17. Close lamp end doors.

18. Power up unit.
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6.8.3 Tube Replacement

1. Tum off the main power to the equipment.

2. Open both lamp end enclosures and allow the lamps to cool.

3. Drain the oxidation chamber while opening an effluent valve for vacuum
break. (V103 for Vacuum, V107 for Drainage; Print P1823A-251).

4. Remove the lamp from the damaged tube by following steps 1 through 6
in Section 6.9.2.

5. Unscrew the two nuts holding the o-ring assembly using the lamp-end
wrench. Remove the assembly rioting the order of removal for each·
piece; compression plate, compression washer, lamp o-ring and o-ring
retainer, and. gasket.

6. Discard the o:'rings and replace with new ones.

7. Repeat steps 5 and 6 at the other end of the same tube.

8. Begin removal of hand hole covers by loosening all four (4) retaining nuts
and breaking the seal between the gasket and the manifold. NOTE:

. BREAKING OF SEAL WILL EXPOSE PERSONNEL TO RESIDUAL
PROCESS FLUIDS. EXERCISE PROPERTY SAFETY PROCEDURES.

9. With seal broken, remove three (3) of the four (4) retaining nuts and
clips. While holding onto one (1) stud, remove the fourth nut and clip.
DO NOT LET COVER FALL INTO MANIFOLD AS TUBE DAMAGE
CAN OCCUR.

10. Lean cover against tube.

11. Slide cover up into manifold, above tube, so as to be able to remove it
diagonally. If there is a shuttle remaining behind the cover, it needs. to
be moved into the reactor. Relocating the shuttle will greatly enhance
cover removal.

12. Remove the tube carefully since support is at the ends of the chamber.
If the equipment is fitted with tube cleaners, care must be exercised to
insure the tube is removed from the shuttle. Back the tube out of one end
of the shuttle. Remove cleaning device(s), continue tube removal from
shuttle and chamber. Clean with sponge and window cleaner, or non
abrasive cleanser or non-abrasive scouring pad.

13.· On replacement tube, install tube cleaner installation tool into one end of
tube, insert into chamber and through one end of shuttle. With tool half
way through shuttle, install cleaning device(s) over tool end and ramp up
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and onto tube. Continue tube installation through other end of shuttle and
out of chamber. Attention must be given to lagging tube end so as not to
pull into chamber and allow to drop into manifold and damage tube.

,

14. Grasp the tube with one hand to steady and push shuttle as far as possible
into the chamber. Place under both ends of tube an alignment tool Gust
inside the chamber). The alignment tool places the tube concentrically in
reactor. Adjust tube to have a projection of approximately equal distance
into each lamp end. Install sealing assembly in reverse order of removal.

15. On reactors #1 and #6 that have only one access hole, on installing a tube,
the shuttle needs to be driven approximately 80% of the length to the
other end. The shuttle will then serve as the alignment tool.

16. When tightening assembly, make sure that neither the compression plate
nor washer are touching the tube. If either are resting on the tube, then
the accompanying sealing pressure can fracture the tube.

17. Remove alignment tools, install hand hole covers.

18. Dry the bottom of the lamp end enclosures. Complete the drying by use
of a hot airgun if available, paying special attention to the moisture
sensor. DO NOT DISABLE OR ATTEMPT TO OPERATE THE
SYSTEM WITHOUT A MOISTURE SENSOR INSTALLED IN EACH
LAMP ENCLOSURE. Use spare as necessary.

19.. Fill chamber and c~eck for leaks, correct if necessary.

20. Install lamps following steps 7 through 18 in Section 6.9.2.

6.8.4 Ballast Replacement

1. Turn off and lock out main power to unit as required by plant policy or
local regulations. NOTE; MAKE SURE THAT THERE IS ADEQUATE
PHYSICAL OR MECHANICAL HELP AVAILABLE TO MAKE
EXCHANGE. A 15 KW BALLAST WEIGHS APPROXIMATELY 200
POUNDS.

2. Wait two (2) minutes for capacitors to discharge.

3. Open ballast chamber door. NOTE: IF LAMP CIRCUIT WAS
ACTIVE, BALLAST WILL BE HOT TO THE TOUCH.

\"
(
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4. Identify ballast to be replaced. Test circuit for voltage to verify being
unenergized.

5. Remove clear plastic angular guard. NOTE WIRE NUMBERS AND
TERMINALS· ON WHICH THEY RESIDE. DISCONNECT WIRES.
THERE MAYBE A COUPLE OF WIRE TIES THAT NEED TO BE
REMOVED TO SITUATE WIRES OUT OF THE WAY.

6. Remove the four (4) mounting bolts from the base of the ballast.

7. With help, walk/slide the ballast out of position and out of the chamber.

8. Install replacement ballast by reversing steps 5 through 7.
. I

9. Close ballast chamber door and secure.

10. Ready for re-start.

6.8.5 perox-pure™ Equipment Cleaning Instructions

1. Perform normal shutdown according to Section 6.5.

2. . Lock out pump(s) or install blind flanges(s) as required by plant policy or
local regulations.

3. Remove lamps(s) according to ·Section 6.9.2.

4. Remove tube(s) according to Section 6.9.3.

5. Clean tubes with the least abrasive cleaner and/or scrubbing pad that will
remove deposits. For some scale problems acetic acid (vinegar) does an
adequate job of removal. Stratches on tubes are excellent nucleating sites
for future deposits, be careful in cleaning.

6. Return to service according to Section 6.4.

6.9 Recommended Spare Parts List

perox-pure™ Model (LsBD-901180RA)

The parts listed below are recommended for stocking by the user to avoid unnecessary delays
in process operation. The pricing is current as of September 1, 1994 and is subject to change.
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PART NO. DESCRIPTION STOCK QTY. UNIT PRICE

SDS-180-03 Quartz Tube Assembly, 96" 3 $ 286.09

EL270223 UV Lamps, 15 kW 2 $ 646.80

MYOOO139 O-ring, Viton 12 $ 3.26

MYOOO124 Lamp End Gaskets, .Viton 6 $ 6.05

MROOOI07 Rupture Disk 2.5", 20 psi 2 177.76

ETI56410 Ballast, 15 kW 1 $ 2,710.40

ET300175 Capacitor 3000V, 1.75 p.F 2 $ 51.30

MFOOO200 Air Filter, 15X15X2 2 $ 4.44

SDS-267-0l Gasket, Hand Hole Cover Type."S" 2 $ 39.60

SDS-464-01 Shuttle 6" 1

SDS-449-01 Tube Wiper 12 $ 27.41

Ordering Information:

6.10 Mechanical Equipment Warranty

Vulcan Peroxidation Systems Inc.
5151 E. Broadway, Suite 600
Tucson, Arizona 85711
Attn: Field Operations Department
(602) 790-8383

Equipment must be operated and maintained in accord with the Operation and Maintenance
Manual or warranty is void. If a VPSI Full Service Agreement has been purchased, the
equipment will be maintained free of charge and the following warranty conditions do not apply.

UV Lamps. Lamp drives and lamp temperatures must remain in accord with manufacturer's
specifications. The supplier warrants useful lamp output to be maintained for a minimum 3,000
hours of operation with no more than 3 on-off cycles per day.

Should lamp performance not be in accordance with above, cost of replacement will be prorated
proportional to actual performance.

Lamp Drives. Lamp drives are warranted for one (1) year from date of installation, or eighteen
(18) months after the date of shipment, provided power supply is according to manufacturer's
specifications. Should lamp drive performance not be in accord with above, cost of replacement
lamp drive will be prorated proportional to actual performance.

Quartz Tubes. At the anticipated operating temperatures, quartz is unreactive to any chemical
except hydrofluoric acid. Expected life of the quartz tubes is dependent upon water quality,
frequency of cleaning, stresses, and amount of transmitted. UV. Tubes will be supported to
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resist normal stresses but cannot be guaranteed against breakage from careless handling or
unforeseen flow or pressure fluctuations. Any breakage occurring during start-up will be
presumed to be due to design or manufacturing defect and will be replaced at no charge. Any
replacement required after start-up will not be covered by warranty. _

Tube a-Rings. It is recommended that tube seals be replaced each time a quartz tube is
removed for any reason. This is considered normal maintenance and is not covered by
warranty.

Other. Material and workmanship other than listed above are warranted for one (1) year from
date of shipment to be free of defects in design or manufacture other than normal wear and tear.

6-12



7.0 TROUBLESHOOTING

7.1 General

In the case of unusual operating situations, the annunciator panel will indicate the initial
shutdown cause by blinking the appropriate indicator light. Subsequent alarm conditions (which
mayor may not be due to the first cause) will be indicated by a steady light. Potential system
malfunctions are provided with interlocks for shutting down the oxidation process. These
include:

• Low Water Flow
• Peroxide System Failure
• Lamp End Enclosure Moisture - Chamber #1
• Lamp End Enclosure Moisture - Chamber #2
• Lamp End Enclosure Door Open - Chamber #1.
• Lamp End Enclosure Door Open - Chamber #2
• Overpressure Relief Flow
• Lamp Drive .Enclosure High Temperature
• High Water Temperature in Oxidation Chamber
• Remote Shut Down
• Flow Reversal Valve Out of Position
• Oxidation Chamber Low Water Level

NOTE: Chamber #2 alarms are for future expansion ,of equipment.

NOTE: The last two alarm conditions are identified by red indicator lights, separate from the
annunciator.

A contact is also provided to allow system start-up or shutdown from a remote location.
Additional contacts are provided for outside alarm relays to be wired by the user.

Once the cause of the alarm is corrected, push the acknowledge button and then the reset button
on the control panel. Then turn on the control power to restart the .system.

7.2 Electrical

Potential electrical problems which may occur include:

• Main service feeder dead
• Bad disconnect fuse
• Main power circuit breaker in perox-purelM panel open
• Shunt trip in perox-purelM control cabinet closed
• Loose wires

7.3 Low Water Flow

Low water flow may be caused by supply line plugging or supply pump failure. The supply
pump should be checked for proper operation. Reset the flow rate at the pump discharge valve
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to maintain the flow above the minimum set point as indicated in Appendix B. Throttling valves
downstream of the oxidation chamber is not recommended.

7.4 Peroxide System Failure

Peroxide System Failure is the result of a low H20 2 feed line pressure or a low H20 2 splitter
flow. Low H20 splitter flow can be a result of several factors.

• Rotometer Valve Closed
• Splitter Pump Failure
• Line Blockage
• Power Failure

Check each of these in the order listed. A flow sensor is located in the splitter pump d"ischarge
line. Low flow will initiate a shutdown.

7.5 Lamp End Enclosure Moisture

Leakage of water from the oxidation chamber (seal leakage or quartz tube failure) will cause
water to flow to a moisture detection sensor at the bottom of the lamp end enclosure(s) thereby
shutting down the system. The source of water leakage must be determined (after the main
power is off) and corrected before the system can be restarted. If the moisture in the lamp end
chamber is due to seal leakage, drain the reactor and replace the seal. If the leak is caused by
a quartz tube failure, proceed as shown in Section" 6.9.3, Tube Replacement, for both.

7.6 Lamp End Enclosure Doors

This alarm condition indicates an open door on a lamp end enclosure. If doors appear closed,
check for tightness. If doors are ,tight, switch action may be adjusted by means of.a screw at
the end of the plunger.

7.7 Overpressure Relief Flow

A rupture disc is provided in an upper manifold of the oxidation chamber," opposite end of
discharge from the chamber, to prevent overpressure of the oxidation chamber. This disc is
designed to rupture at 20 psig pressure. When this occurs, the flow through the ruptured disc
will trip a switch downstream, shutting down the perox-pureThf Module.

The rupture disc is made of graphite and will fracture into small pieces upon rupture. With the
overpressure relief piping removed for disc replacement, inspect the pipe interior and flush with
water until the disc pieces are removed. Drain the tee containing the flow sensors and wipe the
probes dry before reassembly. Exercise proper safety procedures.

To restart, determine the cause of the overpressure and eliminate. Remove the ruptured disc
(it is not repairable) and replace witha spare disc. Spare discs should be kept in the spare parts '
inventory.



7.8 Lamp Current

Most lamp failures are accompanied by a rise in electrical current in the lamp. If lamp ammeter
shows a sudden decrease in current (approximately 25 % reduction) that indicates a lamp circuit
problem. Daily logging of the reading of each ammeter will usually detect a pattern of
deterioration indicating service required on the lamp or drive. The VPSI Service Technician can
use this data during the scheduled service visit as preventative maintenance.

7.9 Lamp Drive

Lamp drive failure will be accompanied by an abnormal reading on the lamp ammeter. The
most likely reason for no reading on the lamp ammeter is lamp failure (see Item 7.8). Check
for this condition first. If the lamp is not faulty, contact VPSI.

7.10 Lamp Drive Enclosure Temperature

The lamp drive enclosure is designed with cooling fans to operate below 140°F. A temperature
gauge is provided in the side of the lamp drive enclosure. If this temperature rises above 140°F,
check cooling fan operation. If fan is operating, check intake filter and clean' or replace.
Contact VPSI for replacement filters. If operation does not improve, consult VPSI.

7.11 High Water Temperature in Oxidation Chamber

The oxidation chamber temperature will normally operate in the range of 80 to 150°F depending
upon the influent water temperature. If oxidation chamber temperature exceeds 150°F, the
complete' system will shut down including all lamps.. To restart, allow the system to cool to
below 140°F and check the influent water temperature to see if it is abnormal. A high
temperature shu~down may also be caused by low water flow. Check for pump problems or line
restrictions.

7.12 Remote

A contact is provided to allow system start and stop from a remote location. If shutdown is due
to signal from this contact, the "remote" light on the alarm panel will be lit. Check the feed
system (not by VPSI) or other control for the cause of this shutdown.

7.13 Main Breaker Trip
'.

The lamp drive enclosure is equipped with a plunger type switch, which' will trip the main circuit
breaker on the perox-pure™ Module if the enclosure door is opened. Check the door for tight
closure and adjust the switch if necessary.

Primary and secondary ground fault detectors are located in the perox-pure™ Module and the
emergency stop switch on the control panel door. Anyone of these four (4) circuits will activate
the shunt trip to open the main circuit breaker. Identify the cause, make necessary repairs and
reset. If the shunt trip is immediately activated upon restarting the perox-pure™ Module
contact a VPSI representatives.
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7.14 Flow Reverser Valve Out of Position

Flow reverser systems are operated either pneumatically or electrically. In the event of flow
reverser valve failures, the system will shut down.

For pneumatic systems, check the supply air pressure. Insufficient pressure will cause the valves·
to center. Check air supply lines for crimps or breaks.

For electrical systems, turn the flow reverser control panel know to automatic and visually
inspect the valve indicating travel. Debris may collect within the valve seat. Contact aVPSI
representative for further repair.

7.15 Oxidation Chamber Low Water Level

In the event that the water level drops within the chamber, the system will shut down after the
preset time delay. Check the influent piping for obstructions to the water flow. .Open an

. effluent sample port to allow any air collected within the chamber to escape..
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8.0 RECORDS

8.1 General

Keeping good records is important. As a maintenance tool, it allows the operator to monitor
progressive changes in performance and to schedule preventive maintenance. Good records also
allow for better diagnosis of problems should such occur. Records will be required by
regulatory agencies. Careful records can be invaluable.

8.2 Log

Process monitoring requirements are described in Section 6.6.3. Items to be recorded are
summarized in the OPERATIONS and ELECTRICAL LOG forms at the end of this section.
Keep these forms as a "master," copy before use.

EACH ITEM SHOULD BE READ AND RECORDED BEFORE AND AFfER
ANY FLOW CHANGE OR SHUTDOWN AND START-UP, BUT AT LEAST
ONCE A DAY.

8.3 Files

8.3.1 Correspondence

Retain copies of all correspondence pertaining to the treatment system in chronological
order.

8.3.2 Regulatory Agency Reports

Maintain a file of copies of all reports received from governmental regulatory agencies
pertaining to the treatment systems.

8.3.3 Laboratory Reports

Maintain a chronological file of all reports of influent and effluent conditions received
from the testing laboratory. This is especially important if testing is done by an outside
laboratory.

8.3.4 Purchasing

Maintain a file on purchase of power, chemicals, and replacement parts. This is
desirable as a check on overall system performance and as an aid in calculating required
future purchases.
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For the Month OPERATIONS - perox-pure™ .rIIO.lOO kla020796

LOCATION: I MODEL: SERIAL NO.:

FLOW EFF. TEMP. (OF) EFF H20 2 H20 2 INVENT.
DATE TIME HOUR METER FLOW TOTALIZER (GPM) PSIG INF. EFF. (maIL) (GALS.) REMARKS

-

ORIGINAL MASTER •• COPY BEFORE USE



For the Week 'e---,..---------- ELECTRICAL OPERe SLOG - perox-pure™ .,.te,Iog kts020795

LOCATION: I MODEL: SERIAL NO.: LAMP SIZE:

- DRIVE NO. OF NO. OF
DATE TIME HOUR METER ENCLOSURE LAMPS -. LAMPS - AMP. DRAW/LAMP POSITION REMARKS

TEMP. '·Fl AVAILABLE ACTIVE

1 2 3 4 5 6

7 8 9 10 11 12

13 14 15 16 17 18

19 20 21 22 23 24

1 2 3 4 5 6

7 8 9 10 11 12

13 14 15 16 17 18

19 20 21 22 23 24

1 2 3 4 5 6

7 8 9 10 11 12

13 14 15 16 17 18

19 20 21 22 23 24

1 2 3 4 5 6

7 8 9 10 11 12

13 14 15 16 17 18

- 19 20 21 22 23 24

1 2 3 4 5 6

7 8 9 10 11 12

13 14 15 16 17 18

19 20 21 22 23 24
,

1 2 3 4 5 6

7 8 9 10 11 . 12

13 14 15 . 16 17 18

19 20 21 22 23 24

1 2 3 4 5 6

7 8 9 10 11 12

13 14 15 16 17 18

19 20 21 22 23 24

ORIGINAL MASTER -- COPY BEFORE USE



A. SERIAL NUMBERS

Project:

Location:

Equipment:

Description

Brunswick Naval Air Station

Brunswick. Maine

Model No. Serial No.
Delivery

Date

perox.:pureThf Module LSBD-90/I80RA

A-I

251 02/21/95



B. SYSTEM SPECIFICATIONS

perox-purelM Module

Model No.

Flow Rate:

Power Requirements:

(3/60/480V):

LSBD-90/180RA

130 gpm

90kW

100 kVa

Note:

1. Present requirements are 90 kW.

2. Upgrade requirements are 180. kW, 200 kVa.

Treatment Criteria

Sites 1 & 3
Organic Contaminants & Treatment Objective

. Concentration (JL}:!;/l)

Contaminant Max. Detected Value Treatment Objective
(Max. Value)

Vinyl Chloride 180 2

1,2-Dichloroethylene (cis) 140 70

1,2-Dichloroethylene (trans) 140 100

Other VOCs include Benzene, Toluene, Ethylbenzene, m,p-Xylene and o-Xylene, all below
MCL. This groundwater will be pretreated for metals removal with potassium permanganate,
caustic soda, clarification and greensand filtration.

Eastern Plume Site
Organic Contaminants & Treatment Objective

Concentration (JL}:!;/l)

Contaminant Max. Detected Value Treatment Objective
(Max. Value)

1,I~Dichloroethy1ene (DCE) 110 7

cis-l,2-DCE 680 70

trans-l,2-DCEll Included above 100

1,1, I-Trichloroethane 2,300 700

Tetrachloroethylene 42 5

Trichloroethylene 1,200 5
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NOTES,
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2. C::NTRa~' ~"CcCSUR~

3. LAMP DRlv: O:NC~OSi.."O:

4. POWER DIS~RIBL·'O"" ::>,,~.~~

5. OXIDATION CHAMBER
E. LAMP END ~NCC':;SL·::;~

; 'I,,-D (.3"- '50#.,
d. O"TLET ~3' - 15:J"
9. OVERPRESSURE '1EL'~C OUTLET (2" -150i1)

10 TUBE CLEANER "tPI!>,;':;
11. F"OW SENSOR
12 PEROXiDE :NJEC'ON :JNNEcr'o:l, :' /4" T'J9E UNIONj

13 EI,lERGENC'; ST,," 3i,;-O~

14. Ai.. ...RU PANEL
15....,R !NTAKE HOOD
16. ""R EXHAUST
17. 3/4" NFPT DRAiN
18. 1 :'2" NMPT COMPRESSED AIR
19. , /2" NFPT 'NLET SAMP~E

20. 1/2" NFPT OUTLET SAI,lPLE
21. SPUTIER P...NEL

NOTES:

1. ALTERNATE .NLC '" OUTLET ARRANGEMENTS ...VAILABLE.

CONSULT "EROXIOAT<ON SYSTEMS. INC.

2. OPER...TlNG PRESSURE: : 5 PSIG MAX

3. POWER SUPPLY: 3/60/480v. 90KW (1 aOKW FUTURE)

4. OPERATING WEIGHT: 3000 ~BS

SHIPPING WEIGHT: 3400 LBS

5. ELECTRICAl ENCLOSuRES ARE WEATHERPROOF

[6.1(4) ANCHOR BOLTS I<EQUIRED. 5/801.0. X 2 IN MIN

L:J PROJECTION. NOT BY "SI.

f7.l CLEAR SPACE REQUIRED FOR LAMP REMOVAL REQUIRED

LJ AT ONE END ONLY. .

8. TUBE CLEANING CYCLO: IS CONTROLLED BY CONTROL PANEL

TluER. FACTORY SP':NG !S TWO CYCLES PER DAY.

ADJUST AS NEEDED ,OR PROPER CLEANING.

[I] COMPRESSED AIR REOUIRED: 4 ACFI,l. 80-120 PSIG.

(DURING C~EAN:NG CVCLE ONL Y~

.~ P'PING C:)~jNEC~:O'" _JCATIONS MAY ':APY ,ROM ~JCATIONS
SHOWN .5 'NCH IN ANY :J'RECTiON

Q FUTURE CiClDATlON :::;-AMBER.
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l20 AMPERES

240 AMPERES

180 KW LOAD CAlCULATION
FULL POWER = 180KW
180 KW 0 .90 POWER FACTOR = 200 KVA
200 KVA 0 480 VOLTS. 3 PHASE BALANCED =
240 AMPERES x 125'% = 300 AMPERES

1. INTERCONNECTING CONDUIT. WIRE &< INSTALLATION NOT BY
VPSI.

2. INTERNAL WIRING OF THE perox-pure!\lMODULE IS SUCH THAT
IF fW'( ACCESS PANEL. OTHER THAN THE CONTROL PANEL
DOOR. IS OPENED. THE IolACHINE WILL BE STOPPED AND THE
APPROPRIATE ANNUNCIATOR WINDOW ILLUMINATED. THE ACCESS
PANEL MUST BE CLOSED AND ANNUNCIATOR ACKNOWLEDGED
AND .RESET BEFORE THE IolACHINE CAN BE RE-STARTED.

IF THE LAlAP DRIVE ENCLOSURE IS OPENED. THE t.tAJN SHUNT
TRIP CIRCUIT BREAKER IS TRIPPED. TURNING OFF ALl
POWER TO THE INTERIOR OF THE MACHINE. THE LAMP DRIVE
ENCLOSURE DOOR MUST BE CLOSED AND THE t.tAJN CIRCUIT
BREAKER RESET BEFORE THE MACHINE CAN BE RE-STARTED.

90 KW LOAD CALCULATION
FUU POWER=90KW
90 KW 0 .90 POWER FACTOR = 100 KVA
100 KVA 0 480 VOLTS. 3 PHASE BALANCED =
120 AMPERES • 250'% = 300 AMPERES
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PEROXIDE MODULE

CONTROL PANEl
(TYP.)

AND CONTROL WIRING
(3/." RMC. 6- 14GA)

SEE NOTE

10/60 HZ / 115V POWER

r
I
J

CONTROL PANEL
ENCLOSURE

perox-pure'" MODULE

/. "m~~'l
I

. I I I
' i

\

(3) 350 MCM, (1).
'3 THWN IN J"RMC

SEE NOTE 1

40DA 400A

400A LOCAl DISCONNECT
NOT BY VP$I

~---------,
\

300A;f' ~ I., I
j I

j. ..C:l " UODULElNl£RNAI,.
L - - - - - - - -' GROUND C~ WIRING BY VPSl

~ UAlN CIRCUIT LAlAP DRIVE
i BREAKER WITH ENCLOSURE
: .SHUNT TRIP,
: -=-

,4S0V SERVICE· '4 AWG GROUND WIRE (MIN)' NOT BY VPSI _.
(BY CUSTOMER) THIS WIRE MUST BE FIELD INSTALlED TO A

DRIVEN GROUND ROD. WATER PIPE. UFER
GROUND OR OTHER KNOWN GROVND PRIOR

.TO TURNING ON POWER TO THIS IolACHINE.

.. NOT By VPSI •I
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THE WILDEN PUMP - HOW IT WORKS
The Wilden diaphragm pump is an air-operated, positive displacement, self-priming pump. These drawings show flow pattern
through the pump upon its initial stroke. It is assumed the pump has no fluid in it prior to its initial stroke.

OUTLET

FIGURE 1 The air valve directs pressurized air to the back
side of diaphragm A. The compressed air is applied directly
to the liquid column separated by elastomer diaphragms.
The diaphragm acts as a separation membrane between the
compressed air and liquid, balancing the load and removing
mechanical stress from the diaphragm which allows for mil
lions of flex cycles. The compressed air moves the
diaphragm away from the center block of the pump. The
opposite diaphragm is pUlled in by the shaft connected to the
pressurized diaphragm. Diaphragm B is now on its suction
stroke; air behind the diaphragm has been forced out to the
atmosphere through the exhaust port of the pump.
Diaphragm A is working against atmospheric air pressure.
The movement of diaphragm B toward the center block of
the pump creates a vacuum within chamber B. Atmospheric
pressure forces fluid into the inlet manifold forcing the inlet
valve ball off its seat. Liquid is free to move past the inlet
valve ball and fill the liquid chamber.

OPEN

FIGURE 2 When the pressurized diaphragm, diaphragm A,
reaches the limit of its discharge stroke, the air valve redi
rects pressurized air to the back side of diaphragm B. The
pressurized air forces diaphragm B away from the center
block while pulling diaphragm A to the center block.
Diaphragm B is now on its discharge stroke. Diaphragm B
forces the inlet valve ball onto its seat due to the hydraulic
forces developed in the liquid chamber and manifold of the
pump. These same hydraulic forces lift the discharge valve
ball off its seat, while the opposite discharge valve ball is
forced onto its seat, forcing fluid to flow through the pump
discharge. The movement of diaphragm A to the center
block of the pump creates a vacuum within liquid chamber A.
Atmospheric pressure forces fluid into the inlet manifold of
the pump. The inlet valve ball is forced off its seat allowing
the fiuid being pumped to fill the liquid chamber.

OPEN

CLOSED

FIGURE 3 At completion of the stroke, the air valve again
redirects air to the back side of diaphragm A, which starts
diaphragm B on its exhaust stroke. As the pump reaches its
original starting point, each diaphragm has gone through one
exhaust and one discharge stroke. This constitutes one com
plete pumping cycle. The pump may take several cycles to
completely prime depending on the conditions of the applica
tion.

WILDEN PUMP DESIGNATION SYSTEM

XX/XX/XX/XX/XX/LF--- --- ---- ---- ---- ---
1 23 4 5 6 7

AI,I
SHUT
OFF
V"'-Vl'

CAUTION: WEAR SAFETY GLASS. WHEN DIAPHRAGM RUP
TURE OCCURS, MATERIAL BEING PUMPED MAY BE FORCED
OUT AIR EXHAUST.

SUGGESTED INSTALLATION

COMBltlATlON
FILTER.
REGULATOR &
LUBRICATOR

flEXIBLE \
CONNEC~ON

(j)

MODEL (SIZE)

WETTED CONSTRUCTION

NON-WETTED CONSTRUCTION

DIAPHRAGMS

VALVE BALLS

VALVE SEATS (O-RINGS)

LUBE-FREE MODEL

1

2

3

4

5

6

7

Temperature Limits:
Polypropylene
PVDF
Teflon" PFA

+32°F to 175°F
+10°F to +225°F
-20°F to 300°F

(O°C to 79.4°C)
(-12.2°C to 107.2°C)
(-28.9°C to 148.9°C)

"Champ" series pumps are made of virgin plastic and are not UV
stabilized. Direct sunlight for prolonged periods can cause deterio
ration of plastics.

CAUTION: Maximum temperature limits are based upon mechanical
stress only. Certain chemicals will significantly reduce maximum safe
operating temperatures. Consult engineering guide for chemical com
patibility and temperature limits.

NOTE: Lubed pumps must be lubricated. Wilden suggests an
arctic 5 weight oil (ISO grade 15).

WARNING: Prevention of static sparking - If static sparking occurs, fire or explosion could result. Pump, valves, and containers must be
grounded when handling flammable fluids and whenever discharge of static electricity is a hazard. To ground the Wilden "Champ," all clamp
bands must be g'rounded to a proper grounding point.

®TEFLON IS A REGISTERED TRADEMARK OF E.!. DUPONT CORP.
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SECTION 1 A - DIMENSIONAL DRAWING
MODEL M1 METAL PUMP

112' NPTIBSP
FEMALE

1/4' NPT
FEMALE
AIR INLET

r----- E-ALUM.-r-----..,

I-----G----j

DIMENSIONS - M1 (METAL)
ITEM STANDARD (inch) METRIC (mm)

A 1 1/8 28.6
B 49/16 115.9
C 7 13/16 198.5
D 8 203.2
E 85/32 207.2
F 83/4 222.3
G 67/8 174.6
H 51/2 139.7
J 413/32 111.9
K 31/4 82.6
L 4 101.6
M 1 3/16 30.2
N 1 3/16 30.2
P 9/32 7.1

BSP threads available.

SECTION 1 B - DIMENSIONAL DRAWING
MODEL M1 METAL SOLENOID-OPERATED PUMP

112" NPT FEMALE

1114" NPT
FEMALE
AIR INLET

T~ DIMENSIONS - M1 SOLENOID OPERATED (METAL)
ITEM STANDARD (inch) METRIC (mm)

A 1 1/4 31.8
B 45/8 117.5
C 73/4 196.9
D 8 203.2
E 83/16 208
F 83/4 222.3
G 63/4 171.4
H 59/16 141.3
J 47/16 112.7
K 31/4 82.6
L 4 101.6
M 1 5/32 29.4
N 1 3/16 30.2
P 9/32 7.1
R 87/8 225.4
S 63/8 161.9
T 37/32 81.8
U 1 3/4 44.5

*BSP threads available.
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SECTION 1 C - DIMENSIQNAL DRAWING
MODEL M1 FOOD PROCESSING' PUMP

114' NPT
FEMALE
AIR INLET

318' NPT FEMALE
AIR EXHAUST

DIMENSIONS - M1 (FOOD PROCESSING)
ITEM STANDARD (inch) METRIC (mm)

A 81/32 204.0
B 1 29/32 48.4
C 421/32 118.3
D 67/8 174.6
E 10 1/32 254.8
F 83/4 222.3
G 4 17/32 115.1
H 613/16 173.0
J 55/8 142.9
K 4 15/32 113.5
L 31/4 82.6
M 4 101.6
N 9/32 7.1

SECTION 1 D - DIMENSIONAL DRAWING
MODEL M1 FOOD PROCESSING
SOLENOID-OPERATED PUMP

•

11/4' NPT
FEMALE
AIR INLET ,\--\"L.-...J \

318' NPT FEMALE
AIR EXHAUST

DIMENSIONS - M1 SOLENOID OPERATED
(FOOD GRADE)

ITEM STANDARD (inch) METRIC (mm)
A 8 203.2
B 1 15/16 49.2
C 45/8 117.5
D 7 177.8
E 97/8 250.8
F 83/4 222.3
G 41/2 114.3
H 63/4 . 171.5
J 59/16 141.3
K 47/16 112.7
L 31/4 82:6
M 4 101.6
N '. 9/32 7.1
P 8 15/32 215.1-,-
R 6 1-3/32 162.7
S 87/32 81.8
T 1 3/4 - . 44.5

3



SECTION 1 E - DIMENSIONAL DRAWING
MODEL M1 CHAMP PUMP (Plastic)

112' NPT FEMALE
ULTRAPURE .6151.0.115.62] .844 0.0.121.44]

112' NPT FEMALE
ULTRAPURE .6151.0. [15.62] .844 0.0. (21.44] ~

1E
<>:

u..a:
0'"
6:""
""~>- -'
-' u..
~~
~~

DIMENSIONS - M1 (PLASTIC)

ITEM STANDARD (inch) METRIC (mm)

A 1 5/32 29.3
B 41/2 114.2
C 7 11/16 195.3
D 83/16 207.8
E 85/8 219.1
F 7 177.8
G' 521/32 143.7
H 41/2 114.2
J 31/2 88.8
K 4 101.5
L 1 3/32 27.8
M 27/32 21.4
N 9/32 7.1

1/4' NPT
FEMALE
AIR INLET

SECTION 1 F - 'DIMENSIONAL DRAWING
MODEL M1 CHAMP (Plastic)
SOLENOID-OPERATED PUMP

DIMENSIONS - M1 SOLENOID OPERATED (PLASTIC)
ITEM STANDARD (inch) METRIC (mm)

A 1 5/32 29.4
B 41/2 114.2
C 73/4 196.9
D 83/16 208
E 83/4 222.3
F 63/4 171.5
G 59/16 141.3
H 47/16 112.7
J 31/4 82.6
K 4 101.6
L 1 5/32 29.4
M 1 3/16 30.2
N 35/16 83.4
P 9/32 7.1
R 83/8 212.7
S 65/16 160.3
T 37/32 81.8
U 1 3/4 44.5

T~

112" NPT FEMALE
ULTRAPURE .6151.0'1'5.621

.844 1.0. 21.44

1----6,-------1

inHrl....-l------r

114" NPT
FEMALE
AIR INLET

4



SECTION 1 G - DIMENSIONAL DRAWING
MODEL M1 ULTRAPURE III PUMP (Teflon® PFA)

I-----A-----l

--.-------,-GI=....;...,-.{;M __N~
. .. .

DIMENSIONS - M1 (ULTRAPURE III)
ITEM STANDARD (inch) METRIC (mm)

A 87/8 223.6
B 15/16 23.6
C 43/4 119.7
D 83/8 211
E 9 226.7
F 63/4 170.0
G 4 100.8
H 3 75.6
J 55/8 141.7
K 41/2 113.4
L 1/4 6.3
M 1 25.2

FOR BONDABLE TEE SECTION
N 35/16 83.5
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SECTION 2A - MODEL M1 METAL
(RubberITPE-Fitted) Putnp Perfortnance Curve

Water Discharge
Flowrates

BAR FEET

240
6.8

)

40

140

100

180

2.7

4.1

5.4

1.3

Weight... Aluminum 12 Ibs.
Stainless Steel 19.5 Ibs.

Air Inlet \4" Female NPT
Inlet... y,;" Female NPT1

Outlet $ Female NPT'
Suction Lift Rubber 10' Dry

25' Wet
TPE 7' Dry

25' Wet
Displacement per Stroke 026 gal.2

Max. Size Solids 11'6" Dia.

Example: To pump 5 gpm against a
discharge pressure of 40 psig
requires 50 psig and 3 scfm air con
sumption. (See dot on chart.)

'ssP threads available.
'Displacement per stroke calculated at 70 psig
air inlet against 30 psig discharge head
pressure.

Volumes indicated on chart were determined by actually pumping water in
calibrated tanks.

SECTION 2B - MODEL M1 METAL
(Teflon®-Fitted) Putnp Perfortnance Curve

Weight... Aluminum 12 Ibs.
Stainless Steel 19.5 Ibs.

Air Inlet \4" Female NPT
Inlet... $ Female NPT'
Outlet $ Female NPT'
Suction Lift 8' Dry

25' Wet
Displacement per stroke 02 gal.2

Max. Size Solids Y16" Dia.

Example: To pump 5 gpm against a
discharge pressure of 40 psig
requires 57 psig and 3.8 scfm air
consumption. (See dot on chart.)

'sSP threads available.
'Displacement per stroke calculated at 70 psig
air inlet against 30 psig discharge head
pressure.

BAR FEET PSIG

6.8
240 100

5.4 180

4.1 140

2.7 100

1.3 40

Water Discharge
Flowrates

Volumes indicated on chart were determined by actually pumping water in
calibrated tanks.
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SECTION 2C - MODEL M1 CHAMP
(RubberITPE-Fitted) Pump Performance Curve

Water Discharge GPM
Flowrates [limin]

I~
,I

\
I

~,
\
I

Weight Polypropylene 9.25 Ibs.
PVDF 10.75 Ibs.

Air Inlet )4" Female NPT
Inlet... ~" Female NPT
Outlet W Female NPT
Suction Lift Rubber 10' Dry

25' Wet
TPE 8'Dry

25' Wet
Displacement per stroke ......018 gaL'

Lube-free .027 gaL'
Solenoid-operated .01 gaL'

Max. Size Solids X6" Dia.

Example: To pump 5 gpm against a
discharge pressure of 40 psig
requires 50 psig and 3.2 scfm air
consumption. (See dot on chart.)
'Displacement per stroke calculated at 70 psig
air inlet against 30 psig discharge head pres
sure.

5.4

4.1

2.7

1.3

180

140

100

40

60~d:::T

5
[18.9]

15
[56.8]

Volumes indicated on chart were determined by actually pumping water in
calibrated tanks.

SECTION 2D - MODEL M1 CHAMP .
(Teflon®-Fitted) Pump Performance Curve

Volumes indicated on chart were determined by actually pumping water in
calibrated tanks.

Water Discharge GPM
Flowrates [limin]

15
[56.8]

10
[37.9]'

5
[18.9]

(215) [4.25~l j AIIR C~PTI!L
_1~~c5] (S-CFM) (iVfiiHilJ

\ \ i"- ",,-(10) [tl]-~ '-.1"'"
\ "\I........ "'- '~5)[25.5}

-~_ I\. ....... \ ~
~~'~ ,.-~

...................J\.~ I~ \b ~,~

~iY\~ ~ -~.~~

60

20

80

40

40

140

180

100

BAR FEET PSIG

240 1006.8

2.7

5.4

1.3

4.1

Weight.. PVDF 10.75 Ibs.
Polypropylene 9.25 Ibs.

Teflon® PFA 11.6 Ibs.
Air Inlet )4" Female NPT
Inlet.. .w Female NPT
Outlet W Female NPT
Suction Lift 7' Dry'

25' Wet
Displacement per stroke ......015 gaL2

Lube-free .021 gaL2
Solenoid-operated .011 gaL2

Max. Size Solids X6" Dia.

Example: To pump 5 gpm against a
discharge pressure of 40 psig
requires 52 psig and 3.7 scfm air
consumption. (See dot on chart.)
'M1 pumps with wetted construction of Teflon"
and Teflon" valve seats have adry suction lift
of 6'. .

'Displacement per stroke calculated at 70 psig
air infet against 30 psig discharge head pres
sure.
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SECTION 3A

INSTALLATION
M1 AIR-OPERATED PUMPS

The Model M1 has a 1/2" inlet and 1/2" outlet and is designed
for flows to 14 gpm. The M1 Metal pump is manufactured
with wetted parts of aluminum or stainless steel. The center
section of the M1 Metal pump is of nylon construction. The
M1 Champ pump is manufactured with wetted parts of
PVDF, polypropylene, graphite-filled polypropylene, or
Teflon" PFA. The center section of the M1 Champ is con
structed of polypropylene or graphite-filled polypropylene.
Two types of air distribution systems are available: LUBED
AND LUBE-FREE. The Lubed air distribution system consists
of a brass air valve body, aluminum air valve piston, Buna-N
O-rings and a bronze center section bushing. The LUBE
FREE air distribution system is constructed solely of high
tech, engineered thermoplastics which function together with
out lubrication. The encircled letters "LF" stamped on the top
of the pump's center section denotes that the pump is LUBE
FREE. The lube-free air valve body is off-white in color and

. also has "LF" molded into the valve body. A variety of
diaphragms, valve balls, valve seats, and O-rings are avail
able to satisfy temperature, chemical compatibility, abrasion
and flex concerns.

The suction pipe size should be at least 1/2" diameter or larg
er if highly viscous material is being pumped. The suction
hose must be non-collapsible, reinforced type as the M1 is
capable of pulling a high vacuum. Discharge piping should be
at least 1/2"; larger diameter can be used to reduce friction
losses. It is critical that all fittings and connections are airtight
or a reduction or loss of pump suction capability will result.

The M1 can be used in submersible applications only when
both wetted and non-wetted portions are compatible with the
material being pumped. If the pump is to be used in a sub
mersible application, a hose should be attached to the
pump's air exhaust and the exhaust air piped above the liquid
level. '

If the pump is to be used in a self-priming application, be sure
that all connections are airtight and that the suction lift is with
in the pump's ability. Note: Materials of construction and elas
tomer material have an effect on suction lift parameters.
Please consult Wilden distributor's for specifics.

Pumps in service with a positive suction head are most effi
cient when inlet pressure is limited to 7-10 psig. Premature
diaphragm failure may occur if positive suction is 11 psig and
higher.

THE MODEL M1 WILL PASS 1/16" SOLIDS. WHENEVER
THE POSSIBILITY EXISTS THAT LARGER SOLID
OBJECTS MAY BE SUCKED INTO THE PUMP, A STRAIN
ER SHOULD BE USED ON THE SUCTION LINE.

CAUTION: DO NOT EXCEED 110 PSIG AIR SUPPLY
PRESSURE.

BLOW OUT AIR LINE FOR 10 TO 20 SECONDS BEFORE
ATTACHING TO PUMP TO MAKE SURE ALL PIPE LINE
DEBRIS IS CLEAR.

SECTION 3B

INSTALLATION
M1 SOLENOID-OPERATED PUMPS

The solenoid-operated Model M1 has a W' inlet and W' outlet
and is designed for flows to 8.5 gpm. This maximum flow rate
was calculated at 550 strokes per minute with 100 psig air
inlet against 0 psig discharge head, The M1 Champ pump is
manufactured with wetted parts of pure, unpigmented PVDF,
polypropylene or Teflon" PFA. The center section of the M1
Champ is constructed of polypropylene. The M1 Metal pump
is manufactured with wetted parts of aluminum or 316 stain
less steel. The center section of the M1 Metal pump is of
nylon construction. A variety of diaphragms, valve balls, and
O-rings are available to satisfy temperature, chemical com
patibility, abrasion and flex concerns.

In the solenoid-operated pump models, the standard air valve
is replaced with a two position, four-way' solenoid valve that
has a single operator and spring return. The valve is internal
ly air piloted for longer coil and operator life.

When the solenoid is unpowered, one air chamber is pressur
ized with air, while the opposite chamber is exhausted. When
electric power is applied, the solenoid shifts, and the pressur
ized air chamber is exhausted while the opposite chamber is
pressurized. By alternately applying and removing power, the
solenoid-operated pump runs like a standard Wilden pump.
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The speed of the pump is controlled electrically. Since each
stroke is controlled by an electrical signal, the pump is ideal
for batching and other electrically controlled dispensing appli
cations'.

Although the speed of the pump is controlled electrically, the
air pressure is important. Air pressure displaces the fluid, and
if the pressure is insufficient to complete the physical stroke
before an electronic impulse signals the pump to shift, the
stroke will not be completed, and the displacement per stroke
will be reduced. This does not harm the unit in any way, but it
may cause inaccuracy when attempting to batch specific
quantities with high precision if this effect is not taken into
account.

The suction pipe size should be at least W' diameter or larger
if highly viscous material is being pumped. The suction hose
must be non-collapsible, reinforced type as the M1 is capable
of pulling a high vacuum. Discharge piping should be at least
~"; larger diameter can be used to reduce friction losses. It is
critical that all fittings and connections are airtight or a reduc
tion or loss of pump suction capability will result.

All wiring used to operate the pump should be placed and
connected according to the proper electrical codes. It is



ELECTRICAL CONNECTIONS
I
I

important that the wiring is of adequate gauge to carry the
current required to operate the pump. In addition, it is neces
sary that the electrical power supply is large enough to supply
the current required to operate the pump. Wiring should be
above ground level if possible (in case of fluid spill or leak
age), and all wiring and connections which could become wet
or damp should be made watertight.

If the pump is to be used in a self-priming application, be sure
that all connections are airtight and that the suction lift is with
in the pump's ability. Note: Materials of construction and elas
tomer material have an effect on suction lift parameters.
Please consult authorized Wilden distributors for specifics.

Pumps in service with a positive suction head are most effi
cient when inlet pressure is limited to 7-10 psig. Premature
diaphragm failure may occur if positive suction head is 11
psig and higher.

The solenoid valve is rated for continuous duty; however,
stopping on an even number stroke count insures that the
electrical power is off when pump is stopped. This practice is
safer and also eliminates unwanted strokes when the system
is shut down and electrical power is off.

THE MODEL M1 WILL PASS X6" SOLIDS. WHENEVER THE.
POSSIBILITY EXISTS THAT LARGER SOLID OBJECTS

MAY BE SUCKED INTO THE PUMP, A STRAINER
SHOULD BE USED ON THE SUCTION LINE.

CAUTION: DO NOT EXC'EED 110 PSIG AIR SUPPLY
PRESSURE.

BLOW OUT AIR LINE FOR 10 TO 20 SECONDS BEFORE
ATTACHING TO PUMP TO MAKE SURE ALL PIPE LINE
DEBRIS IS CLEAR.

WARNING: The solenoid valve should not be used in
an area where explosion proof equipment is required.

There are two coil options available. One coil allows for 24V
DC operation while the other coil option allows for operation
with either 12V DC or 24V ACat 60 Hz.

SOLENOID ELECTRICAL INFO:
CURRENT (AMP) RESISTIVITY

AC VOLTS
IPART NO. +/-10% INRUSH HOlOING OHMS

00-2110-99 22150 24/60 .445 I .34 26

'COMMON CONNECTION

'POWER G
SUPPLY G

'FLICKER MODE RElAY OR BATCH CONTROLLEJ/

'SWITCHED (CONTROL) CONNECTION

'GROUND (SAFETY) CONNECTION--=

'SUPPLIED BY USER

I

"!I PLUMBING CONNECTIONS

_~ FLEXIBLE CONNECTION

FLUID INLET

."'"'"~

FLEXIBLEJ
CONNECTION

_ / COMBINATION FILTER AND REGUlATOR:=r"i~2::::~~~ _

AIR SUPPLY_____

9'-'-----.J:::::l--ACl------I."
SUCTION LINE "'- INTAKE

SHUTOFF VALVE
FLEXIBLE CONNECTION
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SECTION 3C

INSTALLATION
MODEL M1 ULTRAPURE II AND III

The M1 Ultrapure III was engineered in response to your
request for a reliable, lube-free, sealless pump constructed of
the purest materials available to industry. This W' pump is
constructed of Teflon PFA" wetted parts, Teflon PTFE"
diaphragms, and Chemraz" O-rings. A specially engineered
WIL-SEAL O-ring configuration, combined with ''wrap-around''
clamp bands apply uniform pressure to all sealing surfaces.
The LUBE-FREE air valve constructed solely of plastic com
posites in conjunction with a newly designed center section,
enhances reliability and pump performance. These selected
plastic composites have the ability to function together with
out lubrication, which reduces contamination and fugitive
emissions via the air exhaust port.

The Ultrapure II utilizes Teflon" encapsulated Viton O-rings
and is available with a lubed air distribution system.

The suction pipe size should be at least W' diameter or larger
if highly viscous material is being pumped. The suction hose
must be non-collapsible, reinforced type as the M1 is capable
of pulling a high vacuum. Discharge piping should be at least
W'; larger diameter can be used to reduce friction losses. It is
critical that all fittings and connections are airtight or. a reduc
tion or loss of pump suction capability will result.

The M1 can be used in submersible applications only when
both wetted and non-wetted portions are compatible with the
material being pumped. If the pump is to be used in a sub-
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mersible application, a hose should be attached to the
pump's air exhaust and the exhaust air piped above the liquid
level.

If the pump is to be used in a self-priming application, be sure
that all connections are airtight and that the suction lift is with
in the pump's ability. The M1 Ultrapure III has a dry suction
lift of 6 feet.

Pumps in service with a positive suctio·n head are most effi
cient when inlet pressure is limited to 7-10 psig. Premature
diaphragm failure may occur if positive suction is 11 psig and
higher.

THE MODEL M1 WILL PASS 1/16" SOLIDS. WHENEVER
THE POSSIBILITY EXISTS THAT LARGER SOLID
OBJECTS MAY BE SUCKED INTO THE PUMP, A STRAIN
ER SHOULD BE USED ON THE SUCTION LINE.

CAUTION: DO NOT EXCEED 110 PSIG AIR SUPPLY
PRESSURE.

BLOW OUT AIR LINE FOR 10 TO 20 SECONDS BEFORE
ATTACHING TO PUMP TO MAKE SURE ALL PIPE LINE
DEBRIS IS CLEAR.

TEMPERATURE LIMITS: +40°F to +300°F
(4.4°C to 148.9°C)



SECTION 4A

SUGGESTED OPERATION AND
MAINTENANCE INSTRUCTIONS
AIR-OPERATED M1 PUMPS

'.

INSTALLATION: Months of careful planning, study, and
selection efforts can result in unsatisfactory pump perfor
mance if installation details are left to chance.

Premature failure and long term dissatisfaction can be
avoided if reasonable care is exercised throughout the instal
lation process.

LOCATION: Noise, safety, and other logistical factors usually
dictate that "utility" equipment be situated away from the pro
duction floor. Multiple installations with conflicting require
ments can result in congestion of utility areas, leaving few
choices for siting of additional pumps.

Within the framework of these and other existing condi
tions, every pump should be located in such a way that four
key factors are balanced against each other to maximum
advantage.

1. ACCESS: First of all, the location should be accessible. If
it's easy to reach the pump, maintenance personnel will have
an easier time carrying out routine inspections and adjust
ments. Should major repairs become necessary, ease of
access can playa key role in speeding the repair process
and reducing total downtime.

2. AIR SUPPLY: Every pump location should have an air line
large enough to supply the volume of air necessary to
achieve the desired pumping rate (see pump performance
chart). Use air pressure up to a maximum of 110 psi depend
ing upon pumping requirements.The use of an air filter before
the pump will insure that the majority of any pipeline contami
nants will be eliminated.

FOR LUBED PUMPS: For best results, the pumps
should use an air filter, regulator, and lubricator system. The
use of a lubricant, suitable for the application, helps perform a
number of functions. Lubricants reduce friction to minimize
required shifting forces and reduce wear. Lubricants provide
a protective coating against some forms of corrosion and
contaminants. Wilden suggests a hydraulic oil with arctic
characteristics (ISO 15-5Wt.) This oil is chemically com
patible with the center block O-rings and has a low pour
point to guard against problems associated with low tem
peratures. The amount of lubrication required is directly
related to the amount of oil introduced from the factory air
system. We therefore suggest that the lowest setting on the
lubricator be utilized and then increased as necessary.

FOR LUBE-FREE PUMPS: Lube-free pump models do
not require lubrication during assembly or while in operation.
Pump discharge rate can be controlled by limiting the volume
and/or pressure of the air supply to the pump (preferred
method). The use of a needle valve installed at the air inlet to
the pump is suggested for this purpose. Pump discharge rate
can also be controlled by throttling the pump discharge by
installing a valve in the discharge line of the pump when the
need to control the pump from a remote location exists. When
the pump discharge pressure equals or exceeds the air sup
ply pressure, the pump will stall out; no bypass. or pressure
relief valve is needed, and pump damage will not occur.

When operation is controlled by a solenoid valve in the air
line, a three-way valve should be used. Pumping volume can
be set by counting the number of strokes per minute.

A muffler installed on the pump's air exhaust will give
quiet exhaust. Sound levels are reduced below OSHA specifi
cations using a Wilden muffler.

3. ELEVATION: Selecting a site that is well within the pump's
dynamic lift capability will assure that loss-of-prime troubles
will be eliminated. In addition, pump efficiency can be
adversely affected if proper attention is not given to elevation
(see pump performance chart).

4. PIPING: Final determination of the pump site should not be
made until the piping problems of each possible location have
been evaluated. The impact of current and future installations
should be considered ahead of time to make sure that inad
vertent restrictions are not created for any remaining sites.

The best choice possible will be site involving the short
est and the straightest hook-up of suction and discharge pip
ing. Unnecessary elbows, bends, and fittings should be
avoided. Pipe sizes should be selected so as to keep friction
losses within practical limits. All piping should be supported
independently of the pump. In addition, it should line up with
out placing stress on the pump fittings.

Expansion joints can be installed to aid in absorbing the
forces created by the natural reciprocating action of the
pump. If the pump is to be bolted down to a solid foundation,
a mounting pad placed between the pump and foundation will
assist in minimizing pump vibration. Flexible connections
between the pump and rigid piping will also assist in minimiz
ing pump vibration. If quick-closing valves are installed at any
point in the discharge system, or if pulsation within a system
becomes a problem, a surge suppressor should be installed
to protect the pump, piping and gauges from surges and
water hammer.

When pumps are installed in applications involving flood
ed suction or suction head pressures, a gate valve should be
installed in the suction line to permit closing of the line for
pump service.

INSPECTIONS: Periodic inspections have been found to
offer the best means for preventing unscheduled pump down
time.

Individuals responsible for checking and maintaining
lubrication levels in the pumps should also check for any
abnormal noise or leakage. Personnel familiar with the
pumps' construction and service should be informed of any
abnormalities that are detected.

RECORDS: When service is required, a record should be
made of all necessary repairs and replacements. Over a peri
od of time, such records can become a valuable tool for pre
dicting and preventing future maintenance problems and
unscheduled downtime. In addition, accurate records make it
possible to identify pump that are poorly suited to their appli
cations.
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SECTION 4B

SUGGESTED OPERATION AND
MAINTENANCE INSTRUCTIONS
SOLENOID-OPERATED M1 PUMPS

INSTALLATION: Months of careful planning, study, and
selection efforts can result in unsatisfactory pump perfor
mance if installation details are left to chance.

Premature failure and long term dissatisfaction can be
avoided if reasonable care is exercised throughout the instal
lation process.

LOCATION: Noise, safety, and other logistical factors usually
dictate that "utility" equipment be situated away from the pro
duction floor. Multiple installations with conflicting require
ments can result in congestion of utility areas, leaving few
choices for siting of additional pumps.

Within the framework of these and other existing condi
tions, every pump should be located in such a way that five
key factors are balanced against each other to maximum
advantage.

1. ACCESS: First of all, the location should be accessible. If
it's easier to reach the pump, maintenance personnel·will
have an easier time carrying out routine inspections and
adjustments. Should major repairs become necessary, ease
of access can playa key role in speeding the repair process
and reducing total downtime.

2. AIR SUPPLY: Every pump location should have an air line
large enough to supply the volume of air necessary to
achieve the desired pumping rate (see pump performance
chart). Use air pressure up to a maximum of 110 psi depend
ing upon pumping requirements.

For best results, the pumps should use an air filter and a
regulator. The use of an air filter before the pump inlet will
insure that the majority of pipeline contaminants will be elimi
nated. The solenoid operated pump is permanently lubricated
during assembly, and requires no additional lubrication under
normal operation. If the unit runs under extreme conditions
(continuous operation at high speeds), it may be necessary to
relubricate center block with a buna compatible NLGI Grade
2 grease every 50 million cycles. Continuous lubrication with
a compatible oil is not harmful, and will provide longer seal
life, but it may flush all grease out of the unit.

Pump discharge rate is controlled electrically by varying
the rate of alternation of the stroke signals. The pump will
continue to shift if the liquid discharge line is closed, however
no media will be pumped. This will not harm the pump in any
way, but it is wasteful of the pressurized air. The pump will
not shift until the air inlet pressure exceeds the minimum sup
ply pressure requirement of approximately 40 psig. A mini
mum of 45 psi is recommended to ensure reliable operation.

A muffler can be installed to reduce the amount of noise
generated by the pump. Use of ..the specified Wilden muffler
will reduce noise levels below OSHA specifications.
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3. ELEVATION: Selecting a site that is well within the pump's
dynamic lift capability will assure that loss-of-prime troubles
will be eliminated. In addition, pump efficiency can be
adversely affected if proper attention is not given to elevation
(see pump performance chart).

4. PIPING: Final determination of the pump site should not be
made until the piping problems of each possible location have
been evaluated. The impact of current and future installations
should be considered ahead of time to make sure that inad
vertent restrictions are not created for any remaining sites.

The best choice possible will be a site involving the
shortest and the straightest hook-up of suction and discharge
piping. Unnecessary elbows, bends, and fittings should be
avoided. Pipe sizes should be selected so as to keep friction
losses within practical limits. All piping should be supported
independently of the pump. In addition, it should line up with
out placing stress on the pump fittings.

Expansion joints can be installed to aid in absorbing the
forces created by the natural reciprocating action of the
pump. If the pump is to be bolted down to a solid foundation,
a mounting pad placed between the pump and foundation will
assist in minimizing pump vibration. Flexible connections
between the pump and rigid piping will also assist in minimiz
ing pump vibration. If quick-closing valves are installed at any
point in the discharge system, or if pulsation within a system
becomes a problem, a surge suppressor should be installed
to protect the pump, piping and gauges from surges and
water hammer.

When pumps are installed in applications involving flood
ed suction or suction head pressures, a gate valve should be
installed in the suction line to permit dosing of the line for
pump service.

INSPECTIONS: Periodic inspections have been found to
offer the best means for preventing unscheduled pump down
time.

Individuals responsible for checking and maintaining
lubrication levels in the pumps should also check for any
abnormal noise or leakage. Personnel familiar with the
pumps' construction and service should be informed of any
abnormalities that are detected.

RECORDS: When service is required, a record should be
made of all necessary repairs and replacements. Over a peri
od of time, such records can become a valuable tool for pre
dicting and preventing future maintenance problems and
unscheduled downtime. In addition, accurate records make it
possible to identify pumps that are poorly suited to their appli-
cations. .



SECTION SA

TROUBLESHOOTING
AIR-OPERATED M1 PUMPS I

(

Pump will not run or runs slowly.

1. Check air inlet screen and air filter for debris.
2. Check for sticking air valve, flush air valve in solvent.
3. Check for worn out air valve. If piston face in air valve is
shiny instead of dull, air valve is probably worn beyond work
ing tolerances and must be rebuilt by Wilden or replaced.
4. Check center block a-rings. If worn excessively, they will
not seal and air will simply flow through pump and out air
exhaust. Use only Wilden a-rings as they are of special con
struction and ISO 15-wt oil witn'arctic characte-ristics.
5. Check for rotating piston in air valve.
6. Check for over-torquing of air valve (lube-free only).
Over-torquing may cause air valve piston to stick.

Pump runs but little or no product flows.
1. Check for pump cavitation; slow pump speed down to
match thickness of material being pumped.
2. Check for sticking ball checks. If material being pumped

is not compatible with pump elastomers, swelling may occur.
Replace ball checks and seal with proper elastomers.
3. Check to make sure all suction connections are air tight,
especially clamp bands around intake balls.

Pump air valves freezes.
Check for excessive moisture in compressed air. Either install
dryer or hot air generator for compressed air.

Air bubbles in pump discharge.
1. Check for ruptured diaphragm.
2. Check tightness of clamp bands, especially at intake
manifold.

Product comes out air exhaust.
1. Check for diaphragm rupture.
2. Check tightness of piston plates to shaft.

SECTION SB

TROUBLESHOOTING
SOLENOID-OPERATED M1 PUMPS

Pump will not run.

,1. Check for pressurized air at the inlet. (Min. 45 psig.)
2. Check air inlet and filter for debris.
3. Connect a test lamp to the two wires which run to pump
and ensure that the lamp cycles on and off.
4. Make sure that the air valve manual override (small red
knob on front of valve) is switched to the "0" position.
5. Check pilot pressure vent at the top of the operator/coil
assembly to ensure that it is not clogged.
6. Check for a worn out air valve. If air continually blows out
the exhaust in very large quantities, the air valve seals may
be worn beyond their ability to function. In this case, the valve
~ust be replaced.
NOTE: Before the valve is scrapped, it is possible that it may
be saved by completely disassembling the valve, cleaning all
components and relubricating the valve.

Pump runs but little or no fluid comes out.
1. Check that the discharge isolation valve is not closed.
2. Check that the electronic signal is slow enough that the
pump is able to complete each physical stroke before it is sig
naled to change direction. The time required to complete the
stroke is determined by a variety of factors which include fluid
viscosity and head pressure. The shaft can be viewed if the
muffler is removed to verify that the pump is stroking.
3. Check for pump cavitation; slow pump speed down to
match the thickness of the material being pumped.

4. Check for sticking ball check valves. If the material being
pumped is not compatible with the pump elastomers, swelling
may occur. -Replace ball check valves and a-ring with the
proper elastomers.
5. Check to make sure that all suction connections are air
tight, and that the clamp bands are properly tightened.

Pump air passages blocked with ice.
Check for excessive moisture in compressed air line. As the
air expands out the exhaust during the operation of the pump,
water vapor entrapped in the compressed air can freeze and
block the air passageways in the pump. If this occurs, it may
be necessary to install a coalescing filter, an air dryer, or a
hot air generator for the compressed air.

Air bubbles in pump discharge.

1. Check for ruptured diaphragm.
2. Check tightness of clamp bands, and the integrity of the
a-rings, especially at intake manifold.

Product comes out of the air exhaust.

1. Check for diaphragm rupture.
2. Check tightness of piston plates to shaft.
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MAINTENANCE RECORD

DATE SERVICE RENDERED SERVICED BY

,
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SECTION 6A

DIRECTIONS FOR
DISASSEMBLY/REASSEMBLY
AIR-OPERATED AND SOLENOID-OPERATED
M1 METAL AND M1 CHAMP (PLASTIC)

CAUTION: Before any maintenance or repair is attempted, the compressed air line to the pump should be disconnected
and all air pressure allowed to bleed from pump. Disconnect all intake, discharge, and air lines. Drain the pump by turning
it upside down and allowing any fluid to flow into a suitable container.

The Wilden$ M1 has a 1/2" inlet and a 1/2" outlet and is designed for flows up to 14 gpm. The single-piece center section, consist
ing of center block and air chambers, is molded from glass-filled polypropylene on the Champ, or nylon on the Metal pump. All fas
teners and hardware are stainless steel and the air valve is manufactured of brass or high-tech, engineered thermoplastics. All 0
rings used in the pump are of a special material and shore hardness which should only be replaced with factory-supplied parts.

Tools required to perform maintenance on the Model M1 pumps are 3/16 inch Allen wrench, 7/16 inch, 5/16 inch, and 3/8 inch
wrenches, two open end adjustable wrenches, and an O-ring pick.

PLEASE read all directions before starting disassembly.

NOTE: The following directions for disassembly and reassembly pertain to both metal and plastic constructed Wilden pumps.
There are a few differences which are discussed in the text.The procedures for the solenoid-operated M1 are the same except for
the air distribution system.

DISASSEMBLY
Step 1.

Before actual disassembly is started, turn pump upside
down and drain all liquid trapped in the pump into a suit
able container. Be sure to use proper caution if liquid is
corrosive or toxic. Mark each liquid chamber to its respec
tive air chamber for easy alignment during reassembly.

~/

Figure 1
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Figure 2
Start by removing the nuts from the four long bolts that hold the
top and bottom manifold to the center section.

Figure 3
Remove the top manifold and lift the center section off the inlet
manifold.

~
t

)~J;'
t!O

Figure 48

•

M1 PLASTICFigure 4AM1 METAL
'--------------- ------ - ---

r------------------ --------- -----.

Step 2.

Set the center section aside and inspect the discharge manifold. The discharge valve ball, seat, and sealing a-rings should now be
inspected for wear and chemical attack. If the ball is round and not deeply scratched, it is still serviceable. Inspect the seat area
where the ball valve rests. It should be smooth with no cuts. If this area is damaged, poor vacuum will result.

METAL PUMPS are constructed with a single valve seat
a-ring configuration. Solid Teflon" PTFE a-rings are utilized
when pump is Teflon"-fitted. These Teflon" a-rings should be
replaced when reassembled. (Figure 4A.)

PLASTIC PUMPS are constructed with a double valve seat
a-ring configuration. Teflon" encapsulated a-rings are utiilized
when pump is Teflon"-fitted. These a-rings may be reused.
(Figure 48.)
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Step 3.

Figure 5
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Figure5A

Normally the inlet or discharge manifold should not be disassembled during pump maintenance or repair. However, if this is nec
essary, or if the angle of the discharge or inlet opening needs to be changed, the clamp bands should be completely removed and
the band itself should be disassembled. Taking the bands apart is necessary to simplify manifold reassembly. Set the manifold and
bands aside. .

'-- • -0""0 "" __•• "

M1 METAL Figure 6A M1 PLASTIC Figure 68

Step 4.
Turn the pump center section upside down and remove and inspect the inlet valve balls, seats, and sealing O-rings. If damage is
apparent, or swelling or cracking of the valve balls is observed, these parts should be replaced upon pump reassembly.

Use a 7/16-inch wrench to remove the clamp bands that hold
the liquid chambers to the one-piece center section.

Figure 7
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Figure 88

Step 5.

Use the two adjustable wrenches to loosen the diaphragm piston plate from the connecting shaft. Only one piston plate will loosen.
Remove it and the diaphragm. Remove the shaft and attached diaphragm from the center block. To remove the diaphragm from
the shaft, hold the outer rim of the diaphragm and loosen the diaphragm piston plate with the adjustable wrench. If the plate will not
loosen, the shaft must be placed in a vise. Protect the shaft from damage by using wood blocks or soft jaws in the vise. The
plate can now be easily removed with the adjustable wrench.

At this point of disassembly, all wetted parts of the pump are available for inspection or repair.

If inspection, and/or servicing, of the non-wetted air section is necessary, please see Section 2.

REASSEMBLY

s.; ._p;:a

i

\
=

Figure 9A Figure 98

Step 1.
First, install diaphragm and inner and outer piston on shaft. Observe this side out markings on diaphragm. Hand tighten only at
this time, the outer piston to the shaft. Note: Pumps equipped with Teflon"" diaphragms require that back-up diaphragm (P/N TF93B
be used. See Figure 98. O-rings and/or slipper seals may need to be replaced.
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Step 2.
Figure 10A Figure 108

Insert the shaft through the center block bushing. Install the opposite outer piston, diaphragm(s) and inner piston and tighten per
the torque specifications· (Item #4). NOTE: For lubed models, Wilden suggests an oil with arctic characteristics (ISO 15-5 wt.) to
lubricate bushing prior to inserting shaft. Lube-free models do not require any lubrication during assembly or while in operation.

St p3.

~\

I),!. ,

~, /

/
Figure 11A

J

Figure 118

RubberrrPE Diaphragms. Locate one diaphragm so that its outer bead gently rests in the groove provided for it in the center sec
tion. Place the water chamber on the diaphragm using the alignment marks previously made during disassembly. Install and tight
en the clamp band per the torque specifications· (Item #8 or #9).

Install the second water chamber as above. Note: It may be necessary to adjust the diaphragm position slightly so that the bead
gently rests in its groove in the center section.

·Refer to page 43 for torque specifications.
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Step 3A.

Teflonill Diaphragms. M1 Plastic Pumps fitted with Teflonill diaphragms require the use of a Teflon" gasket kit, PIN TF1 GK. The
Teflon" gasket material in this kit is an expanded type of Teflon" which is very strong but soft. Its use assures a positive seal
between the Teflon" diaphragm outer bead and its corresponding groove in the water chamber. This gasket material should be
replaced each time the pump is disassembled. No gasket material is needed in the assembly of metal pumps.

Figure 12A

Select a strip of 1/4" wide material
approximately 15 inches in length and
carefully remove the covering from the
adhesive strip (see Figure 12A). Ensure
that the adhesive remains attached to the
gasket material.

Figure 128

Starting at any point, place the gasket
strip in the center of the diaphragm
bead groove on the water chamber
and press lightly on the gasket to
ensure that the adhesive holds it
in place during assembly (see
Figure 128).

Figure 12C

The ends of the gasket strip should overlap
approximately 1/2 inch (see Figure 12C).

After the gasket material is installed, proceed as in Step 3.

*Refer to page 43 for torque specifications.

Figure 13A

Step 4.

Figure 138

Manifold Assembly. If the inlet andlor discharge manifold was taken apart, it should be reassembled now. The easiest way to do
this is to take one half clamp band and wedge it onto the flanges of the elbow and center T-section. (See Figure 13A). This holds
the two parts together while the second half band is installed and the bolts are hand-tightened. Attach the other elbow to the center
T-section as above. Align the manifold parts as in Figure 138, and tighten the clamps per the torque specifications* (Item #6).
Note: All PVDF and Teflonlll> pumps fitted with Teflonlll> elastomers, utilize gasket material around the seat area as well. If sealing is a
concern, the gasket material can be used with the polypropylene pumps as well.
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Step 5.

If the pump is equipped with optional Teflonilll diaphragms,
valve balls, and sealing rings around the valve seats, new
Teflonilll gaskets must be installed. The small flange manifold
connections of the M1 "Champ" PVDF and Teflonilll pumps
are sealed with a Teflonilll a-ring and a circular gasket. The
gaskets are held in place during assembly by two adhesive
strips. After installing the valve balls, valve seats and
a-rings in the bottom of each water chamber and discharge
manifold elbow place a circular gasket in position. No gas
ket material is needed for metal construction.

Figure 138

Step 6.

Figure 14A
_. --. --------"

Figure 148

Make sure the valve balls, valve seats, sealing a-rings, and Teflon" gaskets, if needed, are installed. Install the four long body bolts
into the inlet manifold and place the main body of the pump onto the inlet housing. Place the discharge manifold on the center sec
tion. Put the washers and nuts on the bolts and tighten per the torque specifications (Item #10 or #11).

Step 7.

Retighten all clamp bands. When all maintenance and/or
repairs are accomplished, an air line should be connected
to the pump's air valve and the pump run dry. Be sure to
blowout air line for 10 to 20 seconds before reinstalling
pump in service. Good suction should be observed at the
pump inlet. Approximately 10 inches of vacuum, should be
observed with pumps fitted with rubber diaphragms and 7
inches with pumps fitted with Teflonilll diaphragms. If pump
does not operate or pull sufficient vacuum, refer to trouble
shooting section.

-Refer to page 43 for torque specifications.

Figure 158
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LUBED PUMPS
AIR VALVE I CENTER SECTION
REPAIR I MAINTENANCE

The center section assembly consists of both the air valve
body and piston and the center section. The unique design of
the air valve relies only on differential pressure to cause the air
valve to shfit. It is reliable and simple to maintain. The bushing
in the center block, along with the diaphragm shaft, provides
the signal to tell the air valve to shift. The following procedure
will ensure that the air valve on your Wilden pump will provide
long trouble-free service.

AIR VALVE BODY AND PISTON
ASSEMBLY AND DISASSEMBLY
The air valve body and piston (PIN 01-2000-07) can be dis
connected from the pump by removing the four socket-head
cap screws which attach it to the center section. The piston in
the air valve is aluminum with a dark gray anodized coating.
The piston should move freely and the ports in the piston
should line up with the ports on the face of the air valve body.
The piston should also appear to be a dull, dark gray color. If
the piston appears to be a shiny aluminum color, the air valve
is probably worn beyond working tolerances and should be
replaced.

O-RING REPLACEMENTI
CENTER SECTION
The pump's center section consists of a molded housing with a
bronze bushing. (Bushing is not removable.) This bushing has
grooves cut into the inside diameter. O-rings are installed in
these grooves. When the O-rings become worn or flat, they will
no longer seal and must be replaced. This is most easily
accomplished by using a tool called an O-ring pick, available
through most industrial supply companies.

There are two versions of center sections: PRE-ENHANCED
and ENHANCED. An encircled letter "E" stamped on the top of
the center section denotes the ENHANCED type center section
(Figure C).

If the piston does not move freely in the air valve, the entire air
valve should be immersed in a cleaning solution. (NOTE: Do
not force the piston by inserting a metal object.) This soaking
should remove any accumulation of sludge and grit which is
preventing the air valve piston from moving freely. If the air
valve piston does not move freely after the above cleaning, the
air valve should be disassembled as follows: Remove the snap
ring from the top end of the air valve cylinder and apply an air
jet to the 1/8-inch hole on the opposite end of the air valve
face. [CAUTION: The air valve end cap (PIN 01-2350-23 may
come out with considerable force.) Inspect the piston and cylin
der bore for nicks and scoring.

Inspect the air valve side of the center section for flatness and
to insure no nicks or other damage exists that would prevent
the air valve from sealing when installed. Inspect the two chan
nels and their ports to make sure they are clean and the ports
are open to the bushing. The air valve will not shift if these
ports are plugged or an O-ring is in the wrong groove of the
center section closing off a port. Inspect the air valve gasket
and muffler plate gasket and replace if damaged. Attach the
air valve to the center section and tighten per the torque
specifications· (Item #1 or Item #2).
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Figure C

If the encircled "E" is not present, a pre-enhanced shaft
(101 A) must be utilized. An enhanced (non-dented) shaft will
not function correctly in the pre-enhanced center section. The
center section O-rings (01-3200-52) must be installed in the
appropriate grooves as shown (1, 3, 4, 6).

If the encircled "E" is present, an enhanced (01-4000-09)
shaft should be utilized to maximize performance. The center
section O-rings (01-3200-52) must be installed in the appropri
ate grooves as shown (1, 3, 6, 8).
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Figure C

Figure D

The M1 lube-free Champ series pumps are constructed with a
polypropylene center section with a thermoplastic bushing. The
M1 lube-free Metal pumps are constructed with a nylon center
section with a thermoplastic bushing. These center sections
are easily distinguished by the encircled letter "LF" stamped on
the top of the center section. These bushings are not remov
able. This bushing has grooves cut into the inside diameter
where back-up a-rings and slipper seals are installed. It is
important that the correct a-ring is utilized. The back-up a-ring
for the lube-free model has a bigger diameter and smaller
cross-section in comparison to the "Lubed" model. The straight
shaft (PIN 01-4000-09) must be utilized in the lube-free pump.

The back-up a-ring is installed first. This is most easily accom
plished by using a tool called an a-ring pick, available through
most industrial supply companies. The O-rings must be
installed in the appropriate grooves as shown in Figure C (1, 3,
6, 8). Upon completion of the a-ring installation, the slipper
seals (PIN 01-3210-55-200) must be installed in the same
grooves (1, 3, 6, 8). This task is accomplished by utilizing long
nose pliers and a flat head screw driver. Please see Figures D,
E, and F.

LUBE-FREE PUMPS
AIR VALVE I CENTER SECTION
REPAIR I MAINTENANCE

O-RING REPLACEMENT/CENTER SECTIONAIR VALVE/CENTER SECTION
REPAIR/MAINTENANCE
The center section assembly consists of both the air valve
body and piston, and the center section. The lube-free design
utilizes high-tech, engineered thermoplastics in place of the
brass air valve, aluminum piston, and bronze bushing. This
new system also includes slipper seals to reduce the coeffi
cient of friction between the shaft and center section. This
lube-free design includes the straight shaft and altered exhaust
port configuration utilized in the enhanced M1 air distribution
system. Low start-up pressure, onloff reliability, and increased
sealing in a dead-head condition are a few of the advantages
of the lube-free air distribution system. The selected thermo
plastics have the ability to function together without lubrication
making the M1 Wilden pump truly lube-free. The M1 lube-free
pumps are not pre-Iubed with oil or grease.

AIR VALVE BODY AND PISTON
ASSEMBLY AND DISASSEMBLY
The air valve body and piston (PIN 01-2000-65-200) is exter
nally serviceable by removing the four socket-head cap screws
which attach it to the center section. The lube-free air valve
body is off-white in color and has an encircled "LF" molded into
the exterior. The thermoplastic air valve piston is gray in color
like the aluminum lubed style, but is differentiated by a "D
shaped hole" in the top of the piston, and two small holes in the
annular groove. (See Figure B.)

The piston should move freely and the ports in the piston must
line-up with the ports on the face of the air valve body (see
Figure B). If the piston does not move freely in the valve body,
the entire air valve assembly should be immersed in a mild
soap solution to remove any accumulation of sludge andlor
grit. If the air valve does not move freely after the above clean
ing, the air valve should be disassembled as follows: Remove
the snap ring from the top of the air valve cylinder and apply an
air jet to the 1/8" hole on the opposite end of the air valve face.
Caution: The end cap may come out with considerable force.
Verify that the guide pin molded into one of the end caps (PIN
01-2310-23-200) is straight and smooth to allow the piston to
shift properly. Inspect the piston and cylinder bore for nicks
and scoring. Small nicks can be dressed with fine sandpaper
and the piston returned to service. Clean and reassemble.
Install air valve to center section and tighten per the
torque specifications· (Item #3).

Figure E
Figure B

'Refer to page 43 for torque specifications.
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SECTION 6B

DIRECTIONS FOR
DISASSEMBLY/REASSEMBLY
M1 ULTRAPURE II AND III

CAUTION: Before any maintenance or repair is attempted, the compressed air line to the pump should be disconnected
and all air pressure allowed to bleed from pump. Disconnect all intake, discharge, and air lines. Drain the pump by turning
it upside down and allowing any fluid to flow into a suitable container.

The Wildenll!> Ultrapure III pump model is an air-operated, double-diaphragm pump with all wetted parts molded in pure Teflonll!>
PFA. The single-piece center section, consisting of center block and air chambers, is molded from glass-filled Polypropylene. All
fasteners and hardware are Teflonll!>-coated or stainless steel. The primary diaphragm is constructed of Teflonll!> PTFE. All wetted
sealing a-rings are Chemrazll!>. The air distribution system is made solely of plastic composites and is lube-free. All a-rings used in
the pump are of a special material, and should only be replaced with Wilden factory-supplied parts.

Tools required to perform maintenance on the Model M1 pump are: 3/16-inch and 9/64-inch Allen wrench, 7/16-inch wrench, two
open end adjustable wrenches, and an a-ring pick.

PLEASE read all directions before starting disassembly.

DISASSEMBLY
Step 1..

Before actual disassembly is started, turn pump upside
down and drain all liquid trapped in the pump into a suit
able container. Be sure to use proper caution if liquid is
corrosive or toxic. Mark each liquid chamber to its respec
tive air chamber for easy alignment during reassembly.

Figure 1
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Figure 2 Figure 3

Step 1. Step 2.

Using a 9/64-inch Allen wrench, remove clamp bands that hold
the discharge manifold to the water chamber.

Remove discharge manifold. It is now possible to inspect the
Chemraz~ outboard a-rings.

Figure 4

Step 3.

Remove the a-ring, ball cage and ball valve from the water
chamber. It is now possible to inspect these parts (see Figure
4). Using the a-ring pick, remove the seat and seat a-ring from
the water chamber for further inspection. If swelling, cracking
or other damage is apparent, these parts must be replaced.
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Step 4.

Figure 5 Figure 6

Loosen and remove clamp bands from around the inlet manifold (see Figure 5). Lift center section off of the inlet manifold (see
Figure 6). It is now possible to inspect the Chemra~ outboard O-rings on the inlet manifold.

Step 5.

Place center section upside-down on a flat surface. Remove
the O-ring, seat and valve ball from the bottom of the water
chamber. It is now possible to inspect these parts. If swelling,
cracking or other damage is apparent these parts must be
replaced (see Figure 7).

Figure 7

Figure 8

Step 6.
Loosen and remove clamp bands from around the water cham
bers (see Figure 8). This allows for inspection of the primary
Teflon'" PTFE and Buna-N back-up diaphragms. Use the six
point box wrench to loosen the diaphragm outer piston plate
from the connecting shaft.

26
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Step 7.

Figure 10 Figure 11

Only one piston plate will loosen in Step 6. Remove it and the diaphragms. Remove the shaft and attached diaphragm from the
center block. Set back-up a-ring aside. To remove the diaphragm from the shaft, hold the outer rim of the diaphragm and loosen
the diaphragm piston plate with the box wrench. If the plate will not loosen, the shaft must be placed in a vise. Protect the shaft·
from damage by using wood blocks or soft jaws in the vise. The plate can now be easily removed with the box wrench.

At this point of disassembly, all wetted parts of the pump are available for inspection or repair.
If inspection and/or servicing of the non-wetted air section is necessary, please see page 30.
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Figure 11

Step 2.

Figure 15

Insert the shaft through the center section bushing. Install the
opposite inner piston, diaphragms, and outer piston and tighten
per the torque specifications* (Item #5). (See Figure 12).

Step 1.

REASSEMBLY

Insert the outer piston stud through the Teflon$ diaphragm,
Buna-N back-up diaphragm, and inner piston. Hand-tighten
this assembly onto the shaft (see Figure 11).

*Refer to page 43 for torque specifications.

Step 3.
Te110n$ Diaphragms. M1 pumps fitted with Teflon'" diaphragms require the use of a Teflon'" gasket kit, PIN TF1 GK. The Teflon'"
gasket material in this kit is an expanded type of Teflon'" which is very strong but soft. Its use assures a positive seal between the
Teflon$ diaphragm outer bead and its corresponding groove in the water chamber. This gasket material should be replaced each
time the pump is disassembled.

Figure 16

Select a strip of 1/4" wide material
approximately 15 inches in length and
carefully remove the covering from the
adhesive strip (see Figure 16). Ensure that
the adhesive remains attached to the gas
ket material.

Figure 17

Starting at any point, place the gasket
strip in the center of the diaphragm
bead groove on the water chamber
and press lightly on the gasket to
ensure that the adhesive holds it
in place during assembly (see
Figure 17).

Figure 18

The ends of the gasket strip should overlap
approximately 1/2 inch (see Figure 18).
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Figure 19 Figure 20

Step 4. Step 5.

Attach water chambers to the center block making certain to
realign your marks (see Figure 16). Replace large clamp bands
and tighten per the torque specifications* (Item #9).

With center section upside-down, insert valve balls, seat and
O-rings into the bottom of the water chambers. Install outboard
Chemrazl!> O-rings in inlet manifold. Realign the inlet manifold
(see Figure 17) and attach clamp bands. Tighten per the
torque specifications* (Item #7). The inlet should be facing the
same direction as the air valve.
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Figure 21 Figure 22

Step 6.
Turn the pump right-side-up. Insert the seat with O-ring
installed in bottom groove, ball valve, ball cage and O-ring in
the top of the water chamber. Install outboard Chemraz" 0
rings in discharge manifold. Realign the discharge manifold
with the discharge facing toward the air valve. Attach clamp
bands (see Figure 18). Tighten per the torque specifications*
(Item #7).

*Refer to page 43 for torque specifications.
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ULTRAPURE III LUBE-FREE PUMPS
AIR VALVE I CENTER SECTION
REPAIR I MAINTENANCE

AIR VALVE/CENTER SECTION
REPAIR/MAINTENANCE
The center section assembly consists of the air valve body,
piston, and the center section. The lube-free design utilizes
high-tech, engineered thermoplastics as well as slipper seals
to reduce the coefficient of friction between the shaft and cen
ter section. This lube-free design includes the straight shaft
and altered exhaust port configuration utilized in the enhanced
M1 air distribution system. Low start-up pressure, onloff relia
bility, and increased sealing in a dead-head condition are a few
of the advantages of the lube-free air distribution system. The
selected thermoplastics have the ability to function together
without lubrication making the M1 Wilden pump truly lube-free.
The M1 lube-free pumps are not pre-Iubed with oil or
grease.

AIR VALVE BODY AND PISTON
ASSEMBLY AND DISASSEMBLY
The air valve body and piston (PIN 01-2000-65-200) is exter
nally serviceable by removing the four socket-head cap screws
which attach it to the center section. The lube-free air valve
body is off-white in color and has an encircled "LF" molded into
the exterior.

The piston should move freely and the ports in the piston must
line-up with the ports on the face of the air valve body (see
Figure A). If the piston does not move freely in the valve body,
the entire air valve assembly should be immersed in a mild
soap solution to remove any accumulation of sludge andlor
grit. If the air valve does not move freely after the above clean
ing, the air valve should be disassembled as follows: Remove
the snap ring from the top of the air valve cylinder and apply an
air jet to the hole on the opposite end of the air valve face.
Caution: The end cap may come out with considerable force.
Verify that the guide pin molded into one of the end caps (PIN
01-2310-23-200) is straight and smooth to allow the piston to
shift properly. Inspect the piston and cylinder bore for nicks
and scoring. Small nicks can be dressed with fine sandpaper
and the piston returned to service. Clean and reassemble.
Install air valve to center section and tighten per the
torque specifications· (Item #2).

O-RING REPLACEMENT/CENTER SECTION
The M1 lube-free Ultrapure III pumps are constructed with a
polypropylene center section with a thermoplastic bushing.
This bushing is not removable and has grooves cut into the
inside diameter where back-up a-rings and slipPl3r seals are
installed. It is important that the correct a-ring is utilized. The
back-up a-ring for the lube-free model has a bigger diameter
and smaller cross-section in comparison to the "Lubed" model.
The straight shaft (PIN 01-4000-09) must be utilized in the
lube-free pump.

The back-up a-ring is installed first. This is most easily accom
plished by using a tool called an a-ring pick, available through
most industrial supply companies. The a-rings must be
installed in the appropriate grooves as shown in Figure B (1, 3,
6, 8). Upon completion of the a-ring installation, the slipper
seals (PIN 01-3210-55-200) must be installed in the same
grooves (1, 3, 6, 8). This task is accomplished by utilizing long
nose pliers and a flat head screw driver. Please see Figures C,
0, and E.

1

Figure B

Figure C

'Refer to page 43 for
torque specifications.

Figure 0
Figure A
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SECTIONS 7A, 7B

EXPLODED VIE""S
M1 METAL AIR-OPERATED
M1 CHAMP AIR-OPERATED
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MODEL M1 METAL Food Processing

Qty. M1/00 M1fTO MlISO MlIST MlISG M1/SN'
Per

Item Part Description Pump PIN PIN PIN PIN PIN PIN
1 Air Valve Assembly' -2000-07 U' -2UUl-Uf -2UUU-U, -2UUU- -2UUU-Ub -2UUU-Ub
2 Center Section' 1 01-3151-23' 01-3151-23' 01-3151-23' 01-3151-23' 01-3151-23' 01-3151-23'
3 Center Block O-Rino 4 01-3200-52 10-3200-52 10-3200-52 10-3200-52 01-3200-52 01-3200-52
4 Shaft' 1 01-4000-09' 01-4000-09' 01-4000-09' 01-4000-09' 01-4000-09' 01-4000-09'
5 Pistons/Outer 2 99B 99B S99B S99B S99B S99B
6 Pistons/Inner 2 P99C P99C P99C P99C P99C P99C
7 Air Valve Gasket 1 01-2600-30 . 01-2600-30 01-2600-30 01-2600-30 01-2600-30 01-2600-30
8 Muffler Plate Gasket 1 P92MG P92MG P92MG P92MG P92MG P92MG
9 Muffler Plate 1 P92MN P92MN P92MN P92MN P92MN P92MN

10 End CaD w/Guide 1 01-2340-23 01'2340-23 01-2340-23 01-2340-23 01-2340-23 01-2340-23
11 End Cap w/o Guide 1 01-2350-23 01-2350-23 01-2350-23 01-2350-23 01-2350-23 01-2350-23
12 Buna O-Ring - 11570 Shore 2 100U 100U 100U 100U 100U 100U
13 End Ca Snao Ring 2 S90T S90T S90T S90T S90T S90T
14 Air Valve Cap Screw 4 101AS 101AS 101AS 101AS 101AS 101AS
15 Air Valve CaD Screw Nut 4 S62C S62C S62C S62C S62C S62C
16 Water Chamber 2 95 95 S95 S95 S95 S95
17 Discharge Manifold Elbow 2 96 96 S96 S96 S96 S96
18 Inlet Manifold Elbow 2 97 97 S97 S97 S97 S97
19 Manifold "T" Section 2 98 98 S98 S98 01-6170-03 01-6170-03
20 Clamo Band Large) 2 P94 P94 P94 P94 P94 P94
21 Clamp Band (Small) 4 ' P98D P98D P98D P98D P98D P98D
22 Vertical Bolt 4 . . 104A 104A 104A 104A 104A 104A
23 Muffler 1 700 700 700 700. 700 700
24 Diaphragm 2 TF93 . TF93 01-1010-56 TF93
25 Valve Ball 4 · TF111 . TFll1 01-1080-56 TFll1
26 Valve Seat 4 All0 All0 SIlO SIlO SIlO SIlO
27 Valve Seat O-Ring 4 PT110B PTll0B 01-1200-56 PT110B
28 Manifold O-Ring 4 PT98B PT98B 01-6320-56 PT98B
29 Back-uo Dia hragm 2 N/R TF93B N/R TF93B N/R TF93B
30 Small Clam Band Bolt 8 S98B S98B S98B S98B S98B S98B
31 Small Clam Band Nut 8 S98C S98C S98C S98C S98C S98C
32 Large Clam Band Bolt 4 S94B S94B S94B S94B S94B S94B
33 Large Clam Band Nut 4 S62C S62C S62C S62C SP69WN SP69WN
34 Shaft Stud 2 101F 101F 101F 101F . 101F 101F
35 Vertical Bolt Nut 4 S62C S62C S62C S62C S62C S62C
36 Vertical Bolt Washer 4 104C 104C 104C 104C 104C 104C

LUBE-FREE MODEL 1\111 METAL Food Processing

Item Part Description
lAir va ve AssemOIV uoe-~ree

2 Nvlon Center Section Lube-Free'
3 Buna O-Ring - 115 70 Shore

Sliooer Seal (Not shown)
4 Shaft'
5 Pistons/Outer
6 Pistons/Inner
7 Air Valve Gasket
8 Muffler Plate Gasket
9 Muffler Plate

10 End CaD w/Plastic Guide
11 End Ca w/o Guide
12 Buna O-Rin - 115 70 Shore
13 End Cap Snap Ring
14 Air Valve Cap Screw
15 Air Valve CaD Screw Nut
16 Water Chamber
17 Discharge Manifold Elbow.
18 Inlet Manifold Elbow
19 Manifold "T" Section
20 Clamo Band Large)
21 Clamp Band (Small)
22 Vertical Bolt
23 Muffler
24 Diaohragm
25 Valve Ball
26 Valve Seat
27 Valve Seat O-Ring
28 Manifold O-Ring
29 Back-uo Diaohraom
30 Small Clamp Band Bolt
31 Small Clamo Band Nut
32 Large Clamp Band Bolt
33 Large Clamo Band Nut
34 Shaft Stud
35 Vertical Bolt Nut
36 Vertical Bolt Washer

Qty.
Per

Pump

4
4

2
2

2
2
4
4

2
2
2
2
4
4

2
.4

4
4
4
2
8
8
4
4
2
4
4

MlIOO M1fTO M1/S0 MlIST M1/SG MlISN
LF . LF LF LF LF LF

PIN PIN PIN PIN PIN PIN
-2UUU-b~-200 0 -20 0-b5-zuu -ZUUL-bo-ZUl 0 -zOOO-65-zUUIU' -zuuu-65-20C 01-zUUU-b5-zu

01-3150-23-200 01-3150-23-200 01-3150-23-200 01-3150-23-200 01-3150-23-200 01-3150-23-2OC
l00U l00U l00U l00U l00U l00U

01-3210-55-200 01-3210-55-200 01-3210-55-200 01-3210-55-200 01-3210-55-200 01-3210-55-20C
01-4000-09' 01-4000-09' 01-4000-09' 01-4000-09' 01-4000-09' 01-4000-09'

99B 99B S99B S99B S99B S99B
P99C P99C P99C P99C P99C P99C

01-2600-30 01-2600-30 01-2600-30 01-2600-30 01-2600-30 01-2600-30
P92MG P92MG P92MG P92MG .P92MG P92MG
P92MN P92MN P92MN P92MN P92MN P92MN

01-2310-23-200 01-2310-23-200 01-2310-23-200 01·2310-23-200 01-2310-23-200 01-2310-23-200
01-2350-23 01-2350-23 01-2350-23 01-2350-23 01-2350-23 01-2350-23

100U 100U 100U 100U 100U 100U
S90T S90T S90T S90T S90T S90T

101AS 101AS 101AS 101AS 101AS 101AS
S62C S62C S62C S62C S62C S62C

95 . 95 S95 S95 S95 S95
96 96 S96 S96 S96 S96
97 97 S97 S97 S97 S97
98 98 S98 S98 01-6170-03 01-6170-03

P94 P94 P94 P94 P94 P94 .

Pl04 Pl04 Pl04 Pl04 '104A 104A
700 700 700 700' 700 700

• TF93 • TF93 OHOfO-56 TF93
• TFlll TFlll 01-1080-56 TFlll

All0 All0 SIlO SIlO SIlO SIlO
PTll0B • PT110B 01-1200-56 PTll0B
PT98B· PT98B 01-6320-56 ·PT98B

N/R TF93B N/R TF93B N/R TF93B
S98B S98B S98B S98B S98B S98B
S98C S98C S98C S98C S98C S98C
S94B S94B S94B S94B S94B S94B
S62C S62C S62C S62C SP69WN SP69WN
101F 101F 101F 101F ·101F 101F
S62C S62C S62C S62C S62C S62C
104C 104C 104C 104C 104C 104C

'Air Valve Assembly includes items 10, 11, 12, 13.'
'Refer to page 22-23 prior to ordering these parts.
•Refer to corresponding elastomer chart on page 43.
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MODEL M1 CHAMP RUBBERfTPE-FITTED
Qty. M1/PO M1/KO M1IPC M1/KC M1/GO

Per
Item Part Description Pump PIN PIN PIN PIN PIN

1 Air Valve Assembly' 1 01-2000-07 01-2000-07 01-2000-05 01-2000-05 01-2000-07
2 Air Valve End Cap w/Guide (Top) 1 01-2340-23 01-2340-23 01-2340-23 01-2340-23 01-2340-23
3 Air Valve End Cap w/o Guide (Bottom) 1 01-2350-23 . 01-2350-23 01-2350-23 01-2350-23 01-2350-23
4 Air Valve End Cap Cover 2 N/A N/A 01-2420-55 01-2420-55 N/A
5 Air Valve End Cap Bolt 2 N/A N/A 01-2450-22 01-2450-22 N/A
6 Snap Ring 2 S90T S90T S90T S90T S90T
7 Buna O-Ring -115 70 Shore 2 100U 100U 100U 100U 100U
8 Air Valve Gasket 1 01-2600-30 01-2600-30 01-2600-30 01-2600-30 01-2600-30
9 Air Valve Screw 4 101AS 101AS PC101AS PC101AS 101AS

10 Air Valve Screw Nut 4 S62C S62C PCS62C PCS62C S62C
11 Muffler Plate 1 P92M P92M P92M P92M 01-3180-25
12 Muffler Plate Gasket 1 P92MG P92MG P92MG P92MG P92MG
13 Center Section' 1 01-3151-20' 01-3151-20' 01-3151-20' 01-3151-20' 01-3152-25'
14 Center Block O-Ring 4 01-3200-52 01-3200-52 01-3200-52 01-3200-52 01-3200-52
15 Shaft' 1 01-4000-09' 01-4000-09' 01-4000-09' 01-4000-09' 01-4000-09'
16 Shaft Stud' 2 N/A N/A N/A N/A N/A
17 Piston, Outer 2 P99B K99B P998 K99B P99B
18 Piston, Inner 2 P99C P99C P99C P99C P99C
19 Liquid Chamber 2 P95 K95 P95 K95 GP95
20 Discharge Manifold Elbow 2 P96 K96 P96 K96 GP96
21 Inlet Manifold Elbow 2 P97 K97 P97 K97 GP97
22 Manifold Tee Section (Female, Threaded) 2 P98 K98 P98 K98 GP98
23 Manifold O-Ring 4 .
24 Valve Ball 4
25 Valve Seats 4 KT110 KT110 KTl10 KT110 KTl10
26 Valve Seat O-Ring 8
27 Diaphragm 2
28 Back-up Diaphragm 2 N/A N/A N/A N/A N/A
29 Large Clamp Band 2 P94 P94 PC94 PC94 P94
30 Large ClampBand Bolt 4 S94B S94B PCS94B PCS94B S94B
31 Large Clamp Band Nut 4 S62C S62C PCS62C PCS62C S62C
32 Small Clamp Band 4 P98D P98D PC98D PC98D P98D
33 Small Clamp Band Bolt 8 S98B S98B PCS98B PCS98B S98B
34 Small Clamp Band Nut 8 S98C S98C PCS98C PCS98C S98C
35 Vertical Bolt 4 lD4A 1D4A PC1D4A PC104A Pl04A
36 Vertical Bolt Nut 4 S62C S62C PCS62C PCS62C S62C
37 Vertical'Bolt Washer 4 lD4C 104C PC1D4C PC104C PC104C
38 Muffler 1 700 700 700 700 700

L.UBE-FREE MODEL M1 CHAMP
RUBBERfTPE-FITTED

Qty. M1/PO MlIKO MlIPC M1/KC
Per LF LF LF LF

Item Part Description Pump PIN PIN PIN PIN
1 Air Valve Assembly'.- Lube-free 1 01·2000-65-200 01-2000-65-200 01-2000-65-200 01·2000-65-200
2 Air Valve End Cap w/Plastic Guide (Top) 1 01·2310-23-200 01-2310-23-200 01-2310-23-200 01-2310-23·200
3 Air Valve End Cap w/o Guide (Bottom) 1 01-2350-23 01-2350-23 01-2350-23 01-2350-23
4 Air Valve End Cap Cover 2 N/A N/A 01-2420-55 01-2420-55
5 Air Valve End Cap Bolt Lube-free 2 N/A N/A 01-2450-22-200 01-2450-22-200
6 Snap Ring 2 S90T S90T S90T S90T
7 Buna O-Ring - 115 70 Shore 2 100U 100U 100U 100U
8 Air Valve Gaskef 1 01-2600-30 01-2600-30 01-2600-30 01-2600-30
9 Air Valve Screw 4 101AS 101AS PC101AS PC101AS

10 Air Valve Screw Nut 4 S62C S62C PCS62C PCS62C
11 Muffier Plate 1 P92M P92M P92M P92M
12 Muffler Plate Gasket 1 P92MG P92MG P92MG P92MG
13 Polypropylene Center Section' Lube-free 1 01-3150-20-200 01-3150-20-200 01-3150-20-200 01-3150-20-200
14 Buna O-Ring - 115 70 Shore 4 100U 100U 100U 100U

Slipper Seal (Not shown) 4 01-3210-55-200 01·3210·55·200 01-3210-55-200 01-3210-55-200
15 Shaft' 1 01-4000-09' 01-4000-09' 01-4000-09' 01-4000-09'
16 Shaft Stud' 2 N/A N/A N/A N/A
17 Piston, Outer 2 P99B K99B P99B K99B
18 Piston, Inner 2 P99C P99C P99C P99C
19 Liquid Chamber 2 P95 K95 P95 K95
20 Discharge Manifold Elbow 2 P96 K96 P96 K96
21 Inlet Manifold Elbow 2 P97 K97 P97 K97
22 Manifold Tee Section (Female, Threaded) 2 P98 K98 P98 K98
23 Manifold O-Ring 4
24 Valve Ball 4
25 Valve Seats 4 KT110 KTl10 KT110 KT110
26 Valve Seat O-Ring B
27 Diaphragm 2
28 Back-up Diaphragm 2 N/A N/A N/A N/A
29 Large Clamp Band 2 P94 P94 PC94 PC94
30 Large ClampBand Bolt 4 S94B S94B PCS94B PCS94B
31 Large Clamp Band Nut 4 S62C S62C PCS62C PCS62C
32 Small Clamp Band 4 P98D P98D PC98D PC98D
33 Small Clamp Band Bolt 8 S98B S98B PCS98B PCS98B
34 Small Clamp Band Nut 8 S98C S98C PCS98C PCS98C
35 Vertical Bolt 4 104A 104A PC104A PC104A
36 Vertical Bolt Nut 4 S62C S62C PCS62C PCS62C
37 Vertical Bolt Washer 4 104C 104C PC104C PC104C
38 Muftler 1 700 700 700 700

'Shaft stud is molded into outer piston on all plastic pumps.
'Refer to pages 22-23 prior to ordering these parts.
•Refer to corresponding elastomer chart on page 43.
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MODEL M1 CHAMP TEFLON®~FITTED

Oly. M1/PT M1/KT M1/PP M1/KK M1IUO M1IUP M1IUH M1IUC Ml/GT
Per (

Item Part Description Pump PIN PIN PIN PIN PIN PIN PIN PIN PIN
1 Air Valve Assembly' 1 01·2000-07 01-2000-07 01-2000-05 01-2000-05 01-2000-07 01-2000-05 01-2000-07 01-2000-05 01-2000-07
2 Air Valve End Cap w/Guide (Top) 1 01-2340-23 01-2340-23 01-2340-23 01-2340-23 01-2340-23 01-2340-23 01-2340-23 01·2340-23 01·2340·23
3 Air Valve End Cap w/o Guide (Bottom) 1 01·2350·23 01·2350-23 01·2350·23 01·2350·23 01-2350-23 01·2350-23 01-2350-23 01·2350·23 01·2350-23
4 Air Valve End Cap Cover 2 N/A N/A 01-2420-55 01·2420-55 N/A 01·2420·55 N/A 01-2420·55 N/A
5 Air Valve End Cap Boll 2 N/A N/A 01-2450-22 01-2450-22 N/A 01·2450·22 N/A 01·2450·22 N/A
6 Snap Ring 2 S90T S90T S90T S90T S90T S90T S90T S90T S90T
7 Buna D·Ring • 115 70 Shore 2 100U 100U 100U 100U lDOU 100U 100U 100U 100U
8 Air Valve Gasket 1 01-2600-30 01-2600-30 01-2600·30 01·2600·30 01·2600-55 01-2600-55 01·2600·55 01·2600-55 01-2600·30
9 Air Valve Screw 4 101AS 101AS PC101AS PC1D1AS 101AS PC101AS 101AS PC101AS 101AS

10 Air Valve Screw Nut 4 S62C S62C PCS62C PCS62C S62C PCS62C S62C PCS62C S62C
11 Muffler Plate 1 P92M P92M P92M P92M P92M P92M P92M P92M 01·3180-25
12 Muffler Plate Gasket 1 P92MG P92MG P92MG P92MG TF92MG TF92MG TF92MG TF92MG P92MG
13 Center Section' 1 01·3151·20' 01·3151-20' 01-3151-20' 01·3151·20' 01·3151·20' 01·3151-20' 01·3151·20' 01·3151·20' 01·3152·25'
14 Center Block D·Ring 4 01·3200-52 01-3200·52 01·3200·52 01·3200-52 01·3200·52 01·3200·52 01·3200-52 01·3200·52 01-3200·52
15 Shaft' 1 01-4000-09' 01·4000·09' 01·4000-09' 01-4000·09' 01·4000·09' 01·4000-09' 01·4000·09' 01·4000-09' 01·4000·09'
16 Shaft Stud' 2 N/A N/A . N/A N/A N/A N/A N/A N/A N/A
17 Piston, Outer 2 P99B K99B P99B K99B PF99B PF99B PF99B PF99B P99B
18 Piston, Inner 2 P99C P99C P99C P99C P99C P99C P99C P99C P99C
19 Liquid Chamber 2 P95 K95 P95 K95 PF95 PF95 PF95 PF95 GP95
20 Discharge Manifold Elbow 2 P96 K96 P96 K96 PF96 PF96 PF96 PF96 GP96
21 Inlet Manifold Elbow 2 P97 K97 P97 K97 PF97 PF97 PF97 PF97 GP97
22 Manifold Tee Section (Female, Threaded) 2 P98 K98 P98 K98 PF98 PF98 PFT98 PFT98 GP98
23 Manifold D·Ring 4 TFE98B TFE98BV TFE98B TFE98BV TFE98BV TFE98BV TFE98BV TFE98BV TFE98B
24 Valve Ball 4 TF111 TF111 TF111 TF111 TF111 TF111 TF111 TF111 TFll1
25 Valve Seats 4 KTl10 KTl10 KTl10 KTl10 PF110 PF110 PF110 PF110 KT110
26 Valve Seat D·Ring 8 TFE110B TFE110BV TFE110B TFE110BV TFE110BV TFE110BV TFE110BV TFE110BV TFE110B
27 Diaphragm 2 TF93 TF93 TF93 TF93 TF93 TF93 TF93 TF93 TF93
28 Back·up Diaphragm 2 TF93B TF93B TF93B TF93B TF93B TF93B TF93B TF93B TF93B
29 Large Ciamp Band 2 P94 P94 PC94 ·PC94 P94 PC94 P94 PC94 P94
30 Large Clamp Band Bolt 4 S94B S94B PCS94B PCS94B S94B PCS94B S94B PCS94B S94B
31 Large Clamp Band Nut 4 S62C S62C PCS62C PCS62C S62C PCS62C S62C PCS62C S62C
32 Small Clamp Band 4 P980 P980 PC980 PC980 P980 PC980 P980 PC980 P980
33 Small Clamp Band Bolt 8 S98B S98B PCS98B PCS98B S98B PCS98B S98B PCS98B S98B
34 Small Clamp Band Nut 8 S98C S98C PCS98C PCS98C S98C PCS98C S98C PCS98C S98C
35 Vertical Boll 4 104A 104A PC104A PC104A 104A PC104A 104A PC104A 104A
36 Vertical Boll Nut 4 S62C S62C PCS62C PCS62C S62C PCS62C S62C PCS62C S62C
37 Vertical Boll Washer 4 104C 104C PC104C PC104C 104C PC104C 104C PC104C 104C
38 Muffler 1 700 700 700 700 700 700 700 700 700

LUBE-FREE MODEL M1 CHAMP TEFLON®-FITTED
Oly. M1/PT M1/KT M1/PP M1/KK M1/UO M1IUP M1IUH M1/UC

, Per LF LF LF LF LF LF LF LF
Item Part Description Pump PIN PIN PIN PIN PIN PIN PIN PIN

1 Air Valve Assembly' Lube-free 1 01·2000-65·200 01·2000·65·200 01·2000·65·200 01·2000·65·200 01·2000·65·200 01·2000·65·200 01·2000·65·200 01·2000·65·200
2 Air Valve End Cap w/Plastic Guide (Top) 1 01·2310·23·200 01·2310·23·200 01·2310·23·200 01·2310-23·200 01·2310·23-200 01·2310·23·200 01·2310·23·200 01·2310·23·200
3 Air Valve End Cap w/o Guide (Bottom) 1 01-2350-23 01·2350·23 01·2350·23 01-2350·23 01·2350·23 01·2350·23 01-2350·23 01-2350·23
4 Air Valve End Cap Cover 2 N/A N/A 01·2420-55 01-2420-55 N/A 01·2420·55 N/A 01·2420·55
5 Air Valve End Cap Bolt - Lube-free 2 N/A N/A 01·2450·22·200 01·2450·22·200 N/A 01·2450·22·200 N/A 01·2450·22·200
6 Snap Ring 2 S90T S90T S90T S90T S90T S90T S90T S90T
7 Buna D·Ring • 115 70 Shore 2 100U 100U 100U 100U 100U 100U 100U 100U
8 Air Valve Gasket 1 01·2600·30 01·2600·30 01-2600-30 01-2600-30 01·2600·48 01·2600·48 01·2600·48 01·2600·48
9 Air Valve Screw 4 101AS 101AS PC101AS PC101AS 101AS PC101AS 101AS PC101AS

10 Air Valve Screw Nut 4 S62C S62C PCS62C PCS62C S62C PCS62C S62C PCS62C
11 Muffler Plate 1 P92M P92M P92M P92M P92M P92M P92M P92M
12 Mufller Plate Gasket 1 01·3500·52 01·3500·52 01-3500-52 01·3500·52 TF92MG TF92MG TF92MG TF92MG
13 Polypropylene Center Section' Lube·free 1 01·3150·20·200 01·3150·20·200 01·3150·20·200 01·3150·20·200 01·3150·20·200 01·3150·20·200 01·3150·20·200 01·3150·20-200
14 Buna D·Ring • 115 70 Shore 4 100U 100U 100U 100U 100U 100U 100U 100U

Slipper Seal (Not shown) 4 01·3210·55·200 01·3210·55·200 01·3210·55·200 01·3210·55·200 01·3210·55·200 01·3210·55·200 01·3210·55·200 01-3210·55·200
15 Shaft' 1 01-4000·09' 01·4000·09' 01·4000·09' 01·4000-09' 01·4000·09' 01·4000·09' 01·4000·09' 01-4000-09'
16 Shaft Stud' 2 N/A N/A N/A N/A N/A N/A N/A N/A
17 Piston, Outer 2 P99B K99B P99B K99B PF99B PF99B PF99B PF99B
18 Piston, inner 2 P99C P99C P99C P99C P99C P99C P99C P99C
19 Liquid Chamber 2 P95 K95 P95 K95 PF95 PF95 PF95 PF95
20 Discharge Manifold Elbow 2 P96 K96 P96 K96 PF96 PF96 PF96 PF96
21 Inlet Manifold Elbow 2 P97 K97 P97 K97 PF97 PF97 PF97 PF97
22 Manitold Tee Section (Female, Threaded) 2 P98 K98 P98 K98 PF98 PF98 PFT98 PFT98
23 Manifold D-R'lng 4 TFE98B TFE98BV TFE98B TFE98BV TFE98BV TFE98BV TFE98BV TFE98BV
24 Valve Ball 4 TF111 TF111 TF111 TF111 TF111 TF111 TF111 TF111
25 Valve Seats 4 KTl10 KT110 KT110 KTl10 PF110 PF110 PF110 PF110
26 Valve Seat D·Ring 8 TFE110B TFE110BV TFE110B TFE110BV TFE110BV TFE110BV TFE110BV TFE110BV
27 Diaphragm 2 TF93 TF93 TF93 TF93 TF93 TF93 TF93 TF93
28 Back·up Diaphragm 2 TF93B TF93B TF93B TF93B TF93B TF93B TF93B TF93B
29 Large Clamp Band 2 P94 P94 PC94 PC94 P94 PC94 P94 PC94
30 Large Clamp Band Boll 4 S94B S94B PCS94B PCS94B S94B PCS94B S94B PCS94B
31 Large Clamp Band Nut 4 S62C S62C PCS62C PCS62C S62C PCS62C S62C PCS62C
32 Small Clamp Band 4 P980 P980 PC980 PC980 P980 PC980 P980 PC980
33 Small Clamp Band Boll 8 S98B S98B PCS98B PCS98B S98B PCS98B S98B PCS98B
34 Small Clamp Band Nut 8 S98C S98C PCS98C PCS98C S98C PCS98C S98C PCS98C
35 Vertical Bolt 4 104A 104A PC104A PC104A l04A PC104A 104A PC104A
36 Vertical Boll Nut 4 S62C S62C PCS62C PCS62C S62C PCS62C S62C PCS62C
37 Vertical Boll Washer 4 104C 104C PC104C PC104C l04C PC104C 104C PC104C
38 Muffler 1 700 700 700 700 700 700 700 700

•

36 "Refer to corresponding elastomer chart for correct part numbers,
'Shaft stud is molded into outer piston on all plastic pumps,
'Refer to pages 22-23 prior to ordering these parts.
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METAL MODEL M1 SOLENOID-OPERATED - DC
Food Processing

aty. MlIOOE M1/TOE MlISOE M1/STE MlISGE M1/SNE
Per

Item Part Description Pump PIN PIN PIN PIN PIN PIN
24 Volt DC Valve Assembly 1 01-2041-99 -2040·99 01-2040-99 1-2040-99 o -2040-99 -2040-99

1 Main Valve Body 1 01-2040-01 01-2040-01 01-2040-01 01-2040-01 01-2040-01 01-2040-01
2 24 Volt DC Coil 1 00-2120-99 00-2120-99 00-2120-99 00-2120-99 00-2120-99 00-2120-99
3 Terminal Connector 1 00-2130-99 00-2130-99 00-2130-99 00-2130-99 00-2130-99 00-2130-99
4 Air Valve Gasket 1 01-2600-30 01-2600-30 01-2600-30 01-2600-30 01-2600-30 01-2600-30
5 Air Valve Cao Screw 4 101AS 101AS 101AS 101AS 101AS 101AS
6 Air Valve Cap Screw Nut 4 S62C S62C S62C S62C S62C S62C
7 Muffler Plate 1 P92MN P92MN P92MN P92MN P92MN P92MN
8 Muffler Plate Gasket 1 P92MG P92MG P92MG P92MG P92MG P92MG
9 Center Section 1 01-3151-23 01·3151-23 01-3151-23 01-3151-23 01-3151-23 01-3151-23

10 Center Block O-Rino 4 01-3200-52 10-3200-52 10-3200-52 10-3200-52 01-3200-52 01-3200-52
11 Shaft 1 01-4000-09 01-4000-09 01-4000-09 01-4000-09 01-4000-09 01-4000-09
12 Shaft Stud 2 101F 101F 101F 101F 101F 101F
13 Pistons/Outer 2 99B 99B S99B S99B S99B S99B
14 Pistons/Inner 2 01-3710-01-100 01-3710-01-100 01-3710-01-100 01-3710-01-100 01-3710-01-100 01-3710-01-100
15 Water Chamber 2 95 95 S95 S95 S95 S95
16 Discharoe Manifold Elbow 2 96 96 S96 S96 S96 S96
17 Inlet Manifold Elbow 2 97 97 S97 S97 S97 S97
18 Manifold "T" Section 2 98 98 S98 S98 01-6170-03 01-6170-03
19 Clarno Band Laroe) 2 P94 P94 P94 P94 SG94 SG94
20 Large Clamp Band Boit 4 S94B S94B S94B S94B S94B S94B
21 Larae Clamo Band Nut 4 S62C S62C S62C S62C SP69WN SP69WN
22 Vertical Bolt 4 104A 104A 104A 104A 104A 104A
23 Manifold O-Rina 4 * PT98B * PT98B 01-6320-56 PT98B
24 Valve Ball 4 TF111 * TF111 01-1080-56 TF111
25 Valve Seat 4 A110 A110 S110 S110 S110 S110
26 Valve Seat O-Ring 4 PT110B * PT110B 01-1200-56 PT110B
27 Diaphragm 2 * TF93 * TF93 01-1010-56 TF93
28 Back-uo Diaohraam 2 N/R TF93B N/R TF93B N/R TF93B
29 Clamp Band (Small) 4 P98D P98D P98D P98D P98D P98D
30 Small Clarno Band Bolt 8 S98B S98B S98B S98B S98B S98B
31 Small Clamp Band Nut 8 S98C S98C S98C S98C S98C S98C
32 Vertical Bolt Nut 4 S62C S62C S62C S62C S62C S62C
33 Vertical Bolt Washer 4 104C 104C 104C 104C 104C 104C
34 Muffler 1 700 700 700 700 700 700

* Refer to page 43 for elastomer options.

METAL MODEL M1 SOLENOID-OPERATED - AC
Food Processing

aty. MlIOOI . M1/TOI M1/S01 M1/STI MlISGI MlISNI
Per

Item Part Description Pumo PIN PIN PIN PIN PIN PIN
24 vo t Al va ve Assemblv U' -206[-99 -2060-99 -206U-99 O' -206[-99 O' -206[-99 O' -206[-99

1 Main Valve Body 1 01-2040-01 01-2040-01 01-2040-01 01-2040-01 01-2040-01 01-2040-01
2 24 Volt AC Coil 1 00-2110-99 00-2110-99 00-2110-99 00-2110-99 00-2110-99 00-2110-99
3 Terminal Connector 1 00-2130-99 00-2130-99 00-2130-99 00-2130-99 00-2130-99 00-2130-99
4 Air Valve Gasket 1 01-2600-30 01-2600-30 01-2600-30 01-2600-30 01-2600-30 01-2600-30
5 Air Valve Cap Screw 4 101AS 101AS 101AS 101AS 101AS 101AS
6 Air Valve Cao Screw Nut 4 S62C S62C S62C S62C S62C S62C
7 Muffler Plate 1 P92MN P92MN P92MN P92MN P92MN P92MN
8 Muffler Plate Gasket 1 P92MG P92MG P92MG P92MG P92MG P92MG
9 Center Section 1 01-3151-23 01-3151-23 01-3151-23 01-3151-23 01-3151-23 01-3151-23

10 Center Block O-Rino 4 01-3200-52 10-3200-52 10-3200-52 10-3200-52 01-3200-52 01-3200-52
11 Shaft 1 01-4000-09 01-4000-09 01'4000-09 01-4000-09 01-4000-09 01-4000-09
12 Shaft Stud 2 101F 101F 101F 101F 101F 101F
13 Pistons/Outer 2 99B 99B S99B S99B S99B S99B
14 Pistons/Inner 2 01-3710-01-100 01-3710-01-100 01-3710-01-100 01-3710-01-100 01-3710-01-100 01-3710-01-100
15 Water Chamber 2 95 95 S95 S95 S95 S95
16 Discharae Manifold Elbow 2 96 96 S96 S96 S96 S96
17 Inlet Manifold Elbow 2 97 97 S97 S97 S97 S97
18 Manifold 'T' Section 2 98 98 S98 S98 01-6170-03 01-6170-03
19 Clamp Band (Larae) 2 P94 P94 P94 P94 SG94 SG94
20 Laroe Clamo Band Bolt 4 S94B S94B S94B S94B S94B S94B
21 Large Clamp Band Nut 4 S62C S62C S62C S62C SP69WN SP69WN
22 Vertical Bolt 4 104A 104A 104A 104A 104A 104A
23 Manifold O-Ring 4 PT98B * PT98B 01-6320-56 PT98B
24 Valve Ball 4 TF111 TF111 01-1080-56 TF111
25 Valve Seat 4 A110 A110 S110 S110 S110 S110
26 Valve Seat O-Ring 4 * PT110B * PT110B 01-1200-56 PT110B
27 Diaohraam 2 * TF93 * TF93 01-1010-56 TF93
28 Back-up Diaphragm 2 N/R TF93B N/R TF93B N/R TF93B
29 Clamo Band (Small) 4 P98D P98D P98D P98D P98D P98D
30 Small Clamp Band Bolt 8 S98B S98B S98B S98B S98B S98B
31 Small Clamo Band Nut 8 S98C S98C S98C S98C S98C S98C
32 Vertical Bolt Nut 4 S62C S62C S62C S62C S62C S62C
33 Vertical Bolt Washer 4 104C 104C 104C 104C 104C 104C
34 Muffler 1 700 700 700 700 700 700

•Refer. to page 43 for elastomer options.
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PLASTIC MODEL M1 SOLENOID-OPERATED - DC
(RUBBERITPE-FITTED)

Qly. Ml/POE M1IKOE
Per

Item Part Description Pump PIN PIN
24 Volt DC Valve Assembly 1 01-2040-99 01-2040-99

1 Main Valve Body 1 01-2040-01 01-2040-01
2 24 Volt DC Coil 1 00-2120-99 00-2120-99
3 Terminal Connector 1 00-2130-99 00-2130-99
4 Air Valve Gasket 1 01-2600-30 01'2600-30
5 Air Valve Screw 4 101AS 101AS
6 Air Valve Screw Nut 4 S62C S62C
7 Muffler Plate 1 P92M P92M
8 Muffler Plate Gaskel 1 P92MG P92MG
9 Cenler Seclion 1 01-3151-20 01-3151-20

10 Center Block O-Ring 4 01-3200-52 01-3200-52
11 Shaft 1 01-4000-09 01-4000-09
12 Shaft Slud 2 N/A N/A
13 Piston, Outer 2 P99B K99B
14 Piston, Inner 2 01-3710-01-100 01-3710-01-100
15 Liquid Chamber 2 P95 K95
16 Discharge Manifold Elbow 2 P96 K96
17 Inlel Manifold Elbow 2 P97 K97
18 Manifold Tee Section (Female, Threaded) 2 P98 K98
19 Large Clamp Band 2 P94 P94
20 Large ClampBand Boll 4 S94B S94B
21 Large Clamp Band Nut 4 S62C S62C
22 Vertical Bolt 4 104A 104A
23 Manifold O-Ring 4 .
24 Valve Ball 4
25 Valve Seals 4 KTI10 KT110
26 Valve Seal O-Ring 8
27 Diaphragm 2 .
28 Back-up Diaphragm 2 N/A N/A
29 Small Clamp Band 4 P98D P98D
30 Small Clamp Band Boll 8 S98B S98B
31 Small Clamp Band Nul 8 S98C S98C
32 Vertical Bolt Nut 4 S62C S62C
33 Vertical Bolt Washer 4 104C 104C
34 Muffler 1 700 700

PLASTIC MODEL M1 SOLENOID-OPERATED - AC
(RUBBERrrPE-FITTED)

Qly. Ml/POI Ml/KOI

Per
Item Part Description Pump PIN PIN

24 Voll AC Valve Assembly 1 01-2060-99 01-2060-99
1 Main Valve Body 1 01-2040-01 01-2040-01
2 24 Voll AC Coil 1 00-2110-99 01-2110-99
3 Terminal Connector 1 00-2130-99 01-2130-99
4 Air Valve Gasket 1 01-2600-30 01-2600-30
5 Air Valve Screw 4 101AS 101AS
6 Air Valve Screw Nut 4 S62C S62C
7 Muffler Plate 1 P92M P92M
8 Muffler Plate Gasket 1 P92MG P92MG
9 Center Section 1 01-3151-20 01-3151-20

10 Center Block O-Ring 4 01-3200-52 01-3200-52
11 Shaft 1 01-4000-09 01-4000-09
12 Shaft Slud 2 N/A N/A
13 Piston, Outer 2 P99B K99B
14 Piston, Inner 2 01-3710-01-100 01-3710-01-100
15 Liquid Chamber 2 P95 K95
16 Discharge Manifold Elbow 2 P96 K96
17 Inlel Manifold Elbow 2 P97 K97
1B Manifold Tee Section (Female, Threaded) 2 P98 K98
19 Large Clamp Band 2 P94 P94
20 Large ClampBand Bolt 4 S94B S94B
21 Large Clamp Band NUl 4 S62C S62C
22 Vertical Bolt 4 100A 104A
23 Manifold O-Ring 4
24 Valve Ball 4
25 Valve Seats 4 KTll0 KTI10
26 Valve Seat O-Ring 8
27 Diaphragm 2
28 Back-up Diaphragm 2 N/A N/A
29 Small Clamp Band 4 P98D P98D
30 Small Clamp Band Boll 8 S98B S98B
31 Small Clamp Band Nul 8 S98C S98C
32 Vertical Bolt Nut 4 S62C S62C
33 Vertical Boit Washer 4 104C 104C
34 Muffler 1 700 700

•Refer to page 43 for elaslomer options.
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PLASTIC MODEL M1 SOLENOID-OPERATED - DC
(TEFLON®-FITTED)

QIy. M1fPTE M1fKTE M1fUOE M1fUPE

Per
Item Part Description Pump PIN PIN PIN PIN

24 Volt DC Valve Assembly 1 01-2040-99 01-2040-99 01-2040-99 01-2040-99
1 Main Valve Body 1 01-2040-01 01-2040-01 01-2040-01 01-2040-01
2 24 Volt DC Coil 1 00-2120-99 00-2120-99 00-2120-99 00-2120-99
3 Terminal Connector 1 00-2130-99 00-2130-99 00-2130-99 00-2130-99
4 Air Valve Gasket 1 01-2600-30 01-2600-30 01-2600-30 01-2600-30
5 Air Valve Screw 4 101AS 101AS 101AS PC101AS
6 Air Valve Screw NUl 4 S62C S62C S62C PCS62C
7 Muffler Plate 1 P92M P92M P92M P92M
8 Muffler Plate Gasket 1 P92MG P92MG P92MG P92MG
9 Center Section 1 01-3151-20 01-3151-20 01-3151-20 01-3151-20

10 Center Block O-Ring 4 01-3200-52 01-3200-52 01-3200-52 01-3200-52
11 Shaft 1 01-4000-09 01-4000-09 01-4000-09 01-4000-09
12 Shaft Stud 2 N/A N/A N/A NfA
13 Piston, Outer 2 P99B K99B PF99B PF99B
14 Piston, Inner 2 01-3710-01-100 01-3710-01-100 01-3710-{)1-100 01-3710-01-100
15 Liquid Chamber 2 P95 K95 PF95 PF95
16 Discharge Manifold Elbow 2 P96 K96 PF96 PF96
17 Inlet Manifold Eibow 2 P97 K97 PF97 PF97
18 Manifoid Tee Section (Female, Threaded) 2 P98 K98 PF98 PF98
19 Large Clamp Band 2 P94 P94 P94 PC94
20 Large Clamp Band Bolt 4 S94B S94B S94B PCS94B
21 Large Clamp Band Nut 4 S62C S62C S62C PCS62C
22 Vertical Bolt 4 104A 104A 104A PC104A
23 Manifold O-Ring 4 TFE98B TFE98BV TFE98BV TFE98BV
24 Valve Ball 4 TF111 TF111 TF111 TF111
25 Valve Seats 4 KTl10 KT110 PF110 PF110
26 Valve Seat O-Ring 8 TFE110B TFE110BV TFE110BV TFE110BV
27 Diaphragm 2 TF93 TF93 TF93 TF93
28 Back-up Oiaphragm 2 TF93B TF93B TF93B TF93B
29 Small Clamp Band 4 P98D P98D P98D PC98D
30 Small Clamp Band Bolt 8 S98B S98B S98B PCS98B
31 Small Clamp Band Nut 8 S98C S98C S98C PCS98C
32 Vertical Bolt Nut 4 S62C S62C S62C PCS62C
33 Vertical Bolt Washer 4 104C 104C 104C PC104C
34 Muffler 1 700 700 700 700

PLASTIC MODEL M1 SOLENOID-OPERATED - AC
(TEFLON®-FITTED)

QIy. M1fPTI M1fKTI M1fUOI M1fUPI

Per
Item Part Description Pump PIN PIN PIN PIN

24 Volt AC Valve Assembly 1 01-2060-99 01-2060-99 01-2060-99 01-2060-99
1 Main Valve Body 1 01-2040-01 01-2040-01 01-2040-01 01-2040-01
2 24 Volt AC Coil 1 01-2110-99 01-2110-99 01-2110-99 01-2110-99
3 Terminal Connector 1 01-2130-99 01-2130-99 01-2130-99 01-2130-99
4 Air Valve Gasket 1 01-2600-30 01-2600-30 01-2600-48 01-2600-48
5 Air Valve Screw 4 101AS 101AS 101AS PC101AS
6 Air Valve Screw Nut 4 S62C S62C S62C PCS62C
7 Muffler Plale 1 P92M P92M P92M P92M
8 Muffler Plate Gaskel 1 P92MG P92MG 01-3500-48 01-3500-48
9 Center Section 1 01-3151-20 01-3151-20 01-3151-20 01-3151-20

10 Center Block O-Ring 4 01-3200-52 01-3200-52 01-3200-52 01-3200-52
11 Shaft 1 01-4000-09 01-4000-09 01-4000-09 01-4000-09
12 Shaft Stud 2 N/A NfA N/A N/A
13 Piston, Outer 2 P99B K99B PF99B PF99B
14 Piston, Inner 2 01-3710-01-100 01-3710-01-100 01-3710-01-100 01-3710-01-100
15 Liquid Chamber 2 P95 K95 PF95 PF95
16 Discharge Manifold Elbow 2 P96 K96 PF96 PF96
17 Inlet Manifold Elbow 2 P97 K97 PF97 PF97
18 Manifold Tee Section (Female, Threaded) 2 P98 K98 PF98 PF98
19 Large Clamp Band 2 P94 P94 P94 PC94
20 Large Clamp Band Bolt 4 S94B S94B S94B PCS94B
21 Large Clamp Band Nut 4 S62C S62C S62C PCS62C
22 Vertical Bolt 4 104A 104A 104A PC104A
23 Manifold O-Ring 4 TFE98B TFE98BV TFE98BV TFE98BV
24 Valve Ball 4 TF111 TF111 TF111 TF111
25 Valve Seats 4 KT110 KTl10 PF110 PF110
26 Valve Seat O-Ring 8 TFE110B TFE110BV TFE110BV TFE110BV
27 Diaphragm 2 TF93 TF93 TF93 TF93
28 Back-up Diaphragm 2 TF93B TF93B TF93B TF93B
29 Small Clamp Band 4 P980 P980 P980 - PC980
30 Small Clamp Band Bolt 8 S98B S98B S98B '- PCS98B
31 Small Clamp Band Nut 8 S98C S98C S98C _ • PCS98C
32 Vertivcal Bolt Nut 4 S62C S62C S62C PCS62C
33 Vertical Bolt Washer 4 104C 104C 104C PC104C
34 Muffler 1 700 700 700 . 700

42



SECTION 7E

ELASTOMERS FOR M1 CHAMP MODELS

MANIFOLD VALVE VALVE SEATS VALVE SEAT DIAPHRAGMS
O-RINGS (4) BALLS (4) (4) O-RINGS (8) (2)

MATERIAL ITEM 1123 ITEM 1124 ITEM 1125 ITEM 1126 ITEM 1127
Polyurethane 01-6320-50 01-1080-50 N/A 01-1200-50 PU93

Buna N BN98B BN111 N/A BN110B BN93
Viton N/A VT111 VT11 0/11 OKR N/A 01-1010-53
Wil-Flex™ 01-6320-58 01-1080-58 N/A 01-1200-58 01-1010-58
Saniflex 01-6320-56 01-1080-56 N/A 01-1200-56 01-1010-56
Teflon'" PTFE N/A TF111 PF110 N/A TF93
PVDF N/A N/A KT110 N/A N/A
Teflon'" Encapsulatedl
Silicon TFE98B N/A N/A TFE110B N/A
Teflon'" Encapsulatedl
Viton TFE98BV N/A N/A TFE110BV N/A

ELASTOMERS FOR M1 METAL MODELS

MANIFOLD VALVE VALVE SEATS VALVE SEAT DIAPHRAGMS
O·RINGS (4) BALLS (4) (4) O-RINGS (8) (2)

MATERIAL ITEM 1128 ITEM 1125 ITEM 1126 ITEM 1127 ITEM 1124
Polyu rethane 01-6320-50 01-1080-50 N/A 01-1200-50 PU93
Buna N BN98B BN111 N/A BN110B BN93
Viton N/A VT111 N/A 01-1010-53
Wil-Flex™ 01-6320-58 01-1080-58 N/A 01-1200-58 01-1010-58
Saniflex 01-6320-56 01-1080-56 N/A 01-1200-56 01-1010-56
Teflon'" PTFE PT98B TF111 N/A PT110 TF93
Stainless Steel N/A N/A S110 N/A N/A
Aluminum N/A N/A A110 N/A N/A

TORQUE SPECIFICATIONS FOR MODEL M1
(PLASTIC AND METAL)

ITEM # DESCRIPTION OF PART MAXIMUM TORQUE
1 Air Valve, Lubed & Solenoid 20 in.-Ibs. [2.3 m-Nl
2 Air Valve - Lubed (UPI & UPII, PFA pumps only) 30 in.-Ibs. [3.4 m-Nl
3 Air Valve - Lube-Free 10 in.-Ibs. [1.1 m-Nl
4 Outer Piston 75 in.-Ibs. [8.7 m-Nl
5 Outer Piston (PFA onlv) 50 in.-Ibs. [5.6 m-Nl
6 Small Clamp Band 15 in.-Ibs. [1.7 m-Nl
7 Small Clamp Bands (All PFA pumps) 30 in.-Ibs. [3.4 m-Nl
8 Laroe Clamp Band (Rubber-Fitted) 65 in.-Ibs. [7.4 m-Nl
9 Large Clamp Band (Teflon-Fitted) 85 in.-Ibs. [9.6 m-Nl

10 Vertical Bolts (Metal Pump) 125 in.-Ibs. [14.1 m-Nl
11 Vertical Bolts (Kvnar [rubber onlvl. all polv) 50 in.-Ibs. [5.6 m-Nl
12 . Vertical Bolts (Kvnar and PFA - Teflon-Fitted) 25 in.-Ibs. [2.8 m-Nl
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MODEL M1 ULTRAPURE III
TEFLON®-FITTED

ety. M1/UOllI M1/UPllI M1/UHIIl M1IUCIII
Per LF LF LF LF

Item Part Descri~ tion Pump PIN PIN PIN PIN
I Air va ve Assem )IV uoe- ree -ZUUU-bo-ZUU -ZUUU-bo-ZUU -ZUUU-bO-ZUU -ZUUU-bO-ZUL

2 Air Valve End Ca w/Plastic Guide 1 01-2310-23-200 1-2310-23-200 01-2310-23-200 01-2310-23-200
3 Air Valve End Capw/o Guide 1 01-2350-23 01-2350-23 01-2350-23 01-2350-23
4 Snap Ring 2 S90T S90T S90T S90T
5 Buna D-Rine - 115 70 Shore 2 100U 100U 100U 100U
6 End Cap Cover 2 N/A 01-2420-55 N/A 01-2420-55
7 End Cap Bolt 2 N/A 01-2450-22-200 N/A 01-2450-22-200
8 Air Valve Gasket 1 01-2600-48 01-2600-48 01-2600-48 01-2600-48
9 Air Valve Cap Screws 4 101AS PC101AS 101AS PC101AS

10 Air Valve Nut 4 S62C PCS62C S62C PCS62C
11 Muffler Plate 1 P92M P92M P92M P92M
12 Muffler Plate Gasket 1 TF92MG TF92MG TF92MG TF92MG
13 Polvpropylene Center Section - Lube-free 11 01-3150-20-200 01-3150-20-200 01-3150-20-200 01-3150-20-200

Sliooer Seal (Not shown) 4 01-3210-55-200 01-3210-55-200 01-3210-55-200 01-3210-55-200
14 Buna O-Ring - 115 70 Shore 4 100U 100U 100U 100U
15 Shaft 1 01-4000-09 01-4000-09 01-4000-09 01-4000-09
16 Outer Piston 2 PF99B PF99B PF99B PF99B
17 Teflon~ PTFE Primary Diaphragm 2 TF93 TF93 TF93 TF93
18 Buna-N Back-up Diaphraem 2 01-1060-61 01-1060-61 01-1060-61 01-1060-61
19 Inner Piston 2 P99C P99C P99C P99C
20 Water Chamber 2 01-6010-22 01-6010-22 01-6010-22 01-6010-22
21 Inlet Manifold 1 01-6090-22 01-6090-22 01-6140-22 01-6140-22
22 Discharge Manifold 1 01-6020-22 01-6020-22 01-6050-22 01-6050-22
23 Ball Caee 2 01-6400-22 01-6400-22 01-6400-22 01-6400-22
24 Valve Seat (Top) 2 01-1140-55 01-1140-55 01-1140-55 01-1140-55
25 Valve Seat (Bottom) 2 01-1160-55 01-1160-55 01-1160-55 01-1160-55
26 Valve Ball 4 TF111 TF111 TF111 TF111
27 Chemraz" Valve Seat O-Ring 6 01-1240-33 01-1240-33 01-1240-33 01-1240-33
28 Chemraz" Outboard D-Rine 4 01-1370-33 01-1370-33 01-1370-33 01-1370-33·
29 Large Clamp Band 2 01-7390-03 01-7390-05 01-7390-03 01-7390-05
30 Laroe Carriaee Bolt 4 S94B PCS94B S94B PCS94B
31 Large Hex Nut 4 S62C PCS62C S62C PCS62C
32 Small Clamp Band 4 01-7350-03 01-7350-05 01-7350-03 01-7350-05
33 Small Cae Screw 8 01-7370-03 01-7370-05 01-7370-03 01-7370-05
34 Muffler 1 700 700 700 700

M1/UOIII - Teflon'" PFA with Teflon'" PTFE elastomers, female threaded inlet/discharge connections and standard hardware.
M1/UPIII - Teflon'" PFA with Teflon'" PTFE elastomers, female threaded inlet/discharge connections and Teflon"'-coated hardware.
M1/UHIII - Teflon'" PFA with Teflon'" PTFE elastomers, male non-threaded inlet/discharge connections and standard hardware.
M1/UCIII - Teflon'" PFA with Teflon'" PTFE elastomers, male non-threaded inlet/discharge connections and Teflon"'-coated hardware.
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WILDEN'S SPECIALTV PUMPS .
FOOD PROCESSING

Constructed with
FDA approved
materials: bead

blasted 316 .'
Stainless Steel con-
struction with tri-
Clamp porting and
wing-nut fasteners.
Foodmaster™ (pic-,
tured) is USDA
accepted..

M1 ULTRAPURE III
Winlet. Teflon"
PFA construction,
temperatures to
300°F. Up to 14
GPM. Materials of
construction have
been selected to
reduce contamina
tion while providing
asafer work envi
ronment.

SOLENOID-OPERATED
Each stroke of this
pump is controlled
by electrical
impulses making it
ideal for batching,
metering, and other
electrically con
trolled dispensing
applications.

2' inlet. Solids
clearance up to %'.
Built to handle
rough treatment:
cast-in handles for
easy portability,
reinforced shaft
and high impact
polyurethane
base.

M8 STALLION

. THE WILDEN PUMP LINE

Dry: 4.5'
Wet: 25'
Dry: 4.5'
Wet: 25'

M4 METAL

MODEL M4
• 1W'Iniet • Up To 73 GPM
• 125 Max. • Max. Particle

PSIG Size: ~,'

Materials of Construction:
Aluminum, Cast Iron, Stainless
Steel, Hastelloy, Polypropylene,
PVDF, Teflonll PFA

1-:..I".""!"1 Suction Lift: Plastic Metal
'-- -' (Rubber) Dry: 17' 21'

Wet: 25' 25'
(Teflonll

) Dry: 7' 7'
Wet: 25' 25'

MODEL M.025
• X" Inlet • Up To 4.5 GPM
• 125 Max. • Max. Particle

PSIG Size: %,"

Materials of Construciion:
PVDF, Acetal, Polypropylene,
Carbon-filled Acetal .

Suction Lift:
(RUbber)

(Teflonll
)M.025

(CHAMP SERIES)

M8 METAL

Metal
20'
25'
8'

25'

Plastic
Dry: 17'
Wet: 25'
Dry: 8'
Wet: 25'

M8 PLASTIC
(CHAMP SERIES) (Teflon")

MODEL M8
• 2" Inlet • Up To 155 GPM
• 125 Max. • Max. Particle

PSIG Size: X"

Materials of Construction:
Aluminum, Cast Iron, Stainless
Steel, Hastelloy, PVDF,
Polypropylene

~~~~!!~ Suction Lift:
L: (Rubber)

M1 METAL

LUBE-FREE AVAILABLE

MODEL Mi
• W Inlet • Up To 14 GPM
• 110 Max. • Max. Particle

PSIG Size: '/,,'

Materials of Construction:
Polypropylene, PVDF, Teflonll,

Graphite-filled Polypropylene,
Aluminum, Stainless Steel

Suction Lift: Plastic Metal
(RUbber) Dry: 10' 10'

'----M--1--P:£LA
d
S'-:-T1":-C=--J Wet: 25' 25'

(CHAMP SERIES) (Teflon") Dry: 7' 8'
Wet: 25' 25'

Dry: 17'
Wet: 25'
Dry: 14'
Wet: 25'

(Teflon")

Materials of Construction:
Aluminum, Cast Iron, Stainless Steel, Hastelloy

Suction Lift:
(RUbber)

M15

~:::::::::=:=--tMODEL MiS
• 3" Inlet • Up To 230 GPM
• 125 Max. • Max. Particle

PSIG Size: %"

MODEL M2
• 1" Inlet • Up To 37 GPM
• 125 Max. • Max. Particle

PSIG Size: lil"

Materials of Construction:
Aluminum, Stainless Steel,
Hastelloy, Polypropylene, PVDF

Suction Lift: Plastic Metal1I!!IIl.'" (RUbber) Dry: 17' 19'
Wet: 25' 25' L_ ,

M2R PLASTIC (Teflonll) Dry: 7' 8' M2 METAL
(CHAMP SERIES) Wet: 25' 25'

Compressors, dryers and pumps
systems and service

For fl . . ".. , Kentrol Inc
compressor and pump division

Post Office Box 219, Waterville, Maine 04903-021 9

2CY] 873-7741 FAX 207 873-2945

r., THE INSCO GROUP

Quality Starts Here

-- --WILDEN PUMP&
ENGINEERING COMPANY

22069 Van Buren St., Grand Terrace, CA 92313
(909) 422-1730 • FAX (909) 783-3440

M20

MODEL M20
• 4" Inlet • Up To 304 GPM
• 125 Max. • Max. Particle

PSIG Size: 1%"

Materials of Construction:
Cast Iron

, Suction Lift:
Dry: 13'
Wet: 25'
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•
M15 METAL
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THE WILDEN PUMP HOW IT WORKS
The Wilden diaphragm pump is an air-operated, positive displacement, self-priming pump. These drawings show flow pattern
through the pump upon its initial stroke. It is assumed the pump has no fluid in it prior to its initial stroke.

FIGURE 1 The air valve directs pressurized air to the back
side of diaphragm A. The compressed air is applied directly
to the liquid column separated by elastomer diaphragms.
The diaphragm acts as a separation membrane between the
compressed air and liquid, balancing the load and removing
mechanical stress from the diaphragm which allows for
millions of flex cycles. The compressed air moves the
diaphragm away from the center block of the pump. The
opposite diaphragm is pulled in by the shaft connected to the
pressurized diaphragm. Diaphragm B is now on its suction
stroke; air behind the diaphragm has been forced out to the
atmosphere through the exhaust port of the pump.
Diaphragm A is working against atmospheric air pressure.
The movement of diaphragm B toward the center block of
the pump creates a vacuum within chamber B. Atmospheric
pressure forces fluid into the inlet manifold forcing the inlet
valve ball off its seat. Liquid is free to move past the inlet
valve ball and fill the iiquid chamber.

OPEN

FIGURE 2 When the pressurized diaphragm. diaphragm A,
reaches the limit of its discharge stroke, the air valve
redirects pressurized air to the back side of diaphragm B.
The pressurized air forces diaphragm B away from the
center block while pulling diaphragm A to the center block.
Diaphragm B is now on its discharge stroke. Diaphragm B
forces the inlet valve ball onto its seat due to the hydraulic
forces developed in the liquid chamber and manifold of the
pump. These same hydraulic forces lift the discharge valve
ball off its seat, while the opposite discharge valve ball is
forced onto its seat, forcing fluid to flow through the pump
discharge. The movement of diaphragm A to the center
block of the pump creates a vacuum within liquid chamber A.
Atmospheric pressure forces fluid into the inlet manifold of
the pump. The iniet valve ball is forced off its seat allowing
the fiuid being pumped to fill the liquid chamber.

OPEN

CLOSEO

FIGURE 3 At completion of the stroke, the air valve again
redirects air to the back side of diaphragm A, which starts
diaphragm B on its exhaust stroke. As the pump reaches its
original starting point, each diaphragm has gone through one
exhaust and one discharge stroke. This constitutes one
complete pumping cycle. The pump may take severai cycles
to completely prime depending on the conditions of the
application.

WILDEN PUMP DESIGNATION SYSTEM SUGGESTED INSTALLATION

XX/XX/XX/XX/XX
1 2 3 4 5 6

1

2

3

4

5

6

MODEL (SIZE)

WETIED CONSTRUCTION

NON-WETIED CONSTRUCTION

DIAPHRAGMS

VALVE BALLS

VALVE SEATS (OcRINGS)

NOTE: UL-Iisted pumps must not exceed 50 psig air supply
pressure.

WARNING: Possible explosion can result from Halogenated
Hydrocarbon solvents when used in pressurized fluid systems
having aluminum or galvanized wetted parts.

COMBINATION
FILTER,
REGULATOR &
LUBRICATOR

flEXIBLE \
CONNEC~ON

ill

AIR I
SHUT
OFF
VALVE

CAUTION: WEAR SAFETY GLASS. WHEN DIAPHRAGM
RUPTURE OCCURS, MATERIAL BEING PUMPED MAY BE
FORCED OUT AIR EXHAUST.

NOTE: Pump must be lubricated. Wilden suggests an arctic
5 weight oil (ISO grade 15). •WARNING: Prevention of static sparking -If static sparking occurs, fire or explosion could result. Pump, valves, and containers must be grounded

when handling flammable fluids and whenever discharge of static electricity is a hazard.

®TEFLON IS A REGISTERED TRADEMARK OF E.!. DUPONT CORP.



DIMENSIONAL DRA\NING
MODEL MiS METAL

DIMENSIONS - M15 METAL

X

ITEM STANDARD inch METRIC mm
A 19 29/32 505.2
B 213/32 61.1
C 2931/32 760.6
D 323/8 8217
E 17 431.5
F 2 23/32 69.0
G 315/16 100.0
H 125/16 312.5
J 16 3/4 425.5
K 143/16 360.4
L 121/16 306.2
M 10 5/32 257.8
N 113/32 281.8
P 5/8 15.9
R 23/4 N/A 69.8
S 2 19/32 65.8
T 121/32 305.4
U 4 101.6
V 121/32 305.4
W 183/4 475.9
X 09/16 014.3

BSP threads available.
Standard aluminum pumps are manufactured
with mild steel nipples. Stainless steel
nipples are available.

t

FOOTED BASE FOR STAINLESS STEEL &
HASTELLOY MODELS

T

D

t----V---l

I-----W---~

ALUMINUM BASE SCREEN MODEL

3" NPT (FEMALE)

H

C

1" NPT FEMALE
EXHAUST

3"NPT(MALE)-ALUM.

3" NPT (MALE) ALUMINUM
3" NPT (FEMALE) -STAINLESS STEEL,
HASTELLOY, &CAST IRON

F-STAINLESS STEEL,
HASTELLOY, &CAST IRON

IG -ALUM.
I;

I-----J----j

E

1/2" NPT FEMALE
AIR INLET

1



DIMENSIONAL DRAlNlNG
MODEL MiS FOOD PROCESSING

3" TRI·CLAMP

D

C

1------A---->,c----l

3" TRI·CLAMP

DIMENSIONS - M15 FOOD GRADE

ITEM STANDARD linch) METRIC Imm)
A 201/2 520.3
B 3 76.2
C 305/32 7660
0 3115/16 810.6
E 171/32 432.2
F 31/2 88.9
G 129/32 311.7
H 17 431.8
J 14 355.3
K 1131/32 303.8
L 10 2538
M 1031/32 278.4
N 9/16 14.3

1" NPT FEMALE
EXHAUST

G

--H- N

r
M

I------H -----I
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PUMP PERFORMANCE CURVES

MODEL M1S (Rubber/TPE-Fitted)

Volumes indicated on chart were determined by actually pumping water in
calibrated tanks.

Water Discharge
Flowrates

1.3 40

AIR CIDNSUMPTI0N
+-~~-==+-+-:tS'CFM) {rvf~RrJj

60

100

140

1805.4

2.7

4.1

Weight... Aluminum 110 Ibs.
Cast Iron 181 Ibs.

Stainless Steel 165 Ibs.
Hastelloy 218 Ibs.

Air Inlet ~" Female NPT
Inlet 3" Male NPT'
Outlet... 3" Male NPT'
Suction Lift Rubber 17' Dry

25' Wet
TPE 14' Dry

25' Wet
Displacement per Stroke 1.36 gal.2

Max. Size Solids Ya" Dia.

Example: To pump 90 gpm against a
discharge head of 55 psig requires 70
psig and 87 scfm air consumption.
(See dot on chart.)

'SSP threads available.
'Displacement per stroke was calculated at 70
psig air inlet against 30 psig discharge head
pressure.

Caution: Do not exceed 125 psig air
supply pressure.

MODEL M1.S (Teflon·®-Fitted)

Weight... Aluminum 110 Ibs.
Cast Iron 181 Ibs.

Stainless Steel 165 Ibs.
Hastelloy 218 Ibs.

Air Inlet $ Female NPT
Inlet 3" Male NPT'
Outlet... 3" Male NPT'
Suction Lift 14' Dry

25' Wet
Displacement per Stroke 926 gal.2

Max. Size Solids Ya" Dia.

Example: To pump 90 gpm against a
discharge head of 55 psig requires 83
psig and 125 scfm air consumption.
(See dot on chart.)

'SSP threads available.
'Displacement per stroke was calculated at 70
psig air inlet against 30 psig discharge head
pressure.

BAR FEET

6.8 240 100

5.4 180 80

4.1 140 60

2.7 100 40

1.3 40

Water Discharge
Flowrates

210 240
[795] [908]

Caution: Do not exceed 125 psig air
supply pressure. Volumes indicated on chart were determined by actually pumping water in

calibrated tanks.

*BSP threads available.
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SECTION I

INSTALLATION

The Model M15 has a 3" inlet and 3" outlet and is designed
for flows to 230 gpm. The M15 Metal pump is manufactured
with wetted parts of aluminum, cast iron, 316 Stainless Steel,
or Hastelloy. The center block of the M15 Metal is
constructed of glass-filled polypropylene. A variety of
diaphragms, valve balls, and O-rings are available to satisfy
temperature, chemical compatibility, abrasion and flex
concerns.

The suction pipe size should be at least 3" diameter or larger
if highly viscous material is being pumped. The suction hose
must be non-collapsible, reinforced type as the M15 is
capable of pulling a high vac!1um. Discharge piping should be
at least 3"; larger diameter can be used to reduce friction
losses. It is critical that all fittings and connections are airtight
or a reduction or,loss of pump suction capability will result.

The M15 can be used in submersible applications only when
both wetted and non-wetted portions are compatible with the
material being pumped. If the pump is to be used in a
submersible application, a hose should be attached to the
pump's air exhaust and the exhaust air piped above the liquid
level.

If the pump is to be used in a self-priming application, be sure
that all connections are airtight and that the suction lift is
within the pump's ability. Note: Materials of construction and
elastomer material have an effect on suction lift parameters.
Please consult Wilden distributor's for specifics.

Pumps in service with a positive suction head are most
efficient when inlet pressure is limited to 7-10 psig.
Premature diaphragm failure may occur if positive suction is
11 psig and higher.

THE MODEL M15 WILL PASS 3/8" SOLIDS. WHENEVER
THE POSSIBILITY EXISTS THAT LARGER SOLID
OBJECTS MAY BE SUCKED INTO THE PUMP, A
STRAINER SHOULD BE USED ON THE SUCTION LINE,

CAUTION: DO NOT EXCEED 125 PSIG AIR SUPPLY
PRESSURE.

BLOW OUT AIR LINE FOR 10 TO 20 SECONDS BEFORE
ATTACHING TO PUMP TO MAKE SURE ALL PIPE LINE
DEBRIS IS CLEAR.

SECTION II

SUGGESTED OPERATION AND
MAINTENANCE INSTRUCTIONS

INSTALLATION: Months of careful planning, study, and
selection efforts can result in unsatisfactory pump
performance if installation details are left to chance.

Premature failure and long term dissatisfaction can be
avoided if reasonable care is exercised throughout the
installation process.

LOCATION: Noise, safety, and other logistical factors usually
dictate that "utility" equipment be situated away from the
production floor. Multiple installations with conflicting
requirements can result in congestion of utility areas, leaving
few choices for siting of additional pumps.

Within the framework of these and other existing
conditions, every pump should be located in such a way that
four key factors are balanced against each other to maximum
advantage.

1. ACCESS: First of all, the location should be accessible. If
it's easy to reach the pump, maintenance personnel will have
an easier time carrying out routine inspections and
adjustments. Should major repairs become necessary, ease
of access can playa key role in speeding the repair process
and reducing total downtime.
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2. AIR SUPPLY: Every pump location should have an air line
large enough to supply the volume of air necessary to
achieve the desired pumping rate (see pump performance
chart). Use air pressure up to a maximum of 125 psi
depending upon pumping requirements.

For best results, the pumps should use an air filter,
regulator, and lubricator system. The use of an air filter
before the pump will insure that the majority of any pipeline
contaminants will be eliminated. The use of a lubricant,
suitable for the application, helps perform a number of
functions. Lubricants reduce friction to minimize required
shifting forces and reduce wear. Lubricants provide a
protective coating against some forms of corrosion and
contaminants. Wilden suggests an oil with arctic
characteristics (ISO 15-5Wt.) This oil is chemically
compatible with the center block O-rings and has a low
pour point to guard against problems associated with
low temperatures. The amount of lubrication required is
directly related to the amount of oil introduced from the
factory air system. We therefore suggest that the lowest
setting on the lubricator be utilized and then increased as
necessary.



Pump discharge rate can be controlled by limiting the
volume and/or pressure of the air supply to the pump
(preferred method). The use of a needle valve installed at the
air inlet to the pump is suggested for this purpose. Pump
discharge rate can also be controlled by throttling the pump
discharge by installing a valve in the discharge line of the
pump when the need to control the pump from a remote
location exists. When the pump discharge pressure equals or
exceeds the air supply pressure, the pump will stop; no
bypass or pressure relief valve is needed, and pump damage
will not occur. When operation is controlled by a solenoid
valve in the air line, a three-way valve should be used.
Pumping volume can be set by counting the number of
strokes per minute.

A muffler installed on the pump's air exhaust will give
quiet exhaust. Sound levels are reduced below OSHA
specifications using a Wilden muffler.

3. ELEVATION: Selecting a site that is well within the pump's
dynamic lift capability will assure that loss-of-prime troubles
will be eliminated. In addition, pump efficiency can be
adversely affected if proper attention is not given to elevation
(see pump performance chart).

4. PIPING: Final determination of the pump site should not be
made until the piping problems of each possible location have
been evaluated. The impact of current and future installations
should be considered ahead of time to make sure that
inadvertent restrictions are not created for any remaining
sites.

The best choice possible will be a site involving the
shortest and the straightest hook-up of suction and discharge
piping. Unnecessary elbows, bends, and fittings should be
avoided. Pipe sizes should be selected so as to keep friction
losses within practical limits. All piping should be supported

independently of the pump. In addition, it should line up
'without placing stress on the pump fittings.

Expansion joints can be installed to aid in absorbing the
forces created by the natural reciprocating action of the
pump. If the pump is to be bolted down to a solid foundation,
a mounting pad placed between the pump and foundation will
assist in minimizing pump vibration. Flexible connections
between the pump and rigid piping will also assist in
minimizing pump vibration. If quick-closing valves are
installed at any point in the discharge system, or if pulsation
within a system becomes a problem, a surge suppressor
should be installed to protect the pump, piping and gauges
from surges and water hammer.

W~en pumps are installed in applications involving
flooded suction or suction head pressures, a gate valve
should be installed in the suction line to permit closing of the
line for pump service.

INSPECTIONS: Periodic inspections have been found to
offer the best means for preventing unscheduled pump
downtime.

Individuals responsible for checking and maintaining
lubrication levels in the pumps should also check for any

.abnormal noise or leakage. Personnel familiar with the
pumps' construction and service should be informed of any
abnormalities that are detected.

RECORDS: When service is required, a record should be
made of all necessary repairs and replacements. Over a
period of time, such records can become a valuable tool for
predicting and preventing future maintenance problems and
unscheduled downtime. In addition, accurate records make it
possible to identify pumps that are poorly suited to their
applications.

SECTION III

TROUBLESHOOTING

Pump will not run or runs slowly.
1. Check air inlet screen and air filter for debris.
2. Check for sticking air valve, flush air valve in solvent.
3. Check for worn out air valve. If piston face in air valve is
shiny instead of dull, air valve is probably worn beyond
working tolerances and must be replaced.
4. Check center block O-rings. If worn excessively, they will
not seal and air will simply flow through pump and out air
exhaust. Use only Wilden O-rings as they are of special
construction.
5. Check for rotating piston in air valve.
6. Check type of lubricant being used. A higher viscosity oil
than suggested may cause the piston to stick or run
erratically. Wilden suggests the use of a hydraulic oil with
arctic characteristics (ISO 15-5 wt.).

Pump runs but little or no product flows.

1. Check for pump cavitation; slow pump speed down to
match thickness of material being pumped.
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2. Check for sticking ball checks. If material being pumped
is not compatible with pump elastomers, swelling may occur.
Replace ball checks and seal with proper elastomers.
3. Check to make sure all suction connections are air tight,
especially clamp bands around intake balls.

Pump air valves freezes.

Check for excessive moisture in compressed air. Either install
dryer or hot air generator for compressed air.

Air bubbles in pump discharge.

1. Check for ruptured diaphragm.
2. Check tightness of clamp bands, especially at intake
manifold.

Product comes out air exhaust.

1. Check for diaphragm rupture.
2. Check tightness of piston plates to shaft.



TORQUE SPECIFICATIONS FOR MODEL M15
Item # Description of Part Maximum Torque

1 Air Valve - Lubed 80 in.-Ibs. [9.0 m-N]
2 Outer Piston 78 ft.-Ibs. [105.8 m-N]
3 Small Clamp Band - Rubber 50 in.-Ibs. [5.6 m-N]
4 Small Clamp Band - Teflon 137 in.-Ibs. [15.5 m-N]
5 Large Clamp Band - All . 45 ft.-Ibs. [61.0 m-N]
6 Air Chambers and Center Block Assembly 23 ft.-Ibs. [31.2 m-N]
7 2C-Ring and Outer Piston Assembly 18 ft.-Ibs. [24.4 m-N]
8 Screen and Inlet Cover 80 in.-Ibs. [9.0 m-N]
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SECTION IV

DISASSEMBLY/REASSEMBLY
INSTRUCTIONS

CAUTION: Before any maintenance or repair is attempted, the
compressed air line to the pump should be disconnected and
all air pressure allowed to bleed from pump. Disconnect all
intake, discharge and air lines. Drain the pump by turning it
upside down and allowing any fluid to flow into a suitable
container.

The M15 has a 3" inlet and 3" outlet and is designed for flows
up to 240 gpm. Its air distribution system is based upon design
simplicity and proven efficiency. The model M15 is available in
aluminum, cast iron, 316 Stainless Steel, or Hastelloy "C"
wetted parts. It is available with optional screened base for
submersible applications (aluminum only).

NOTE: Before starting disassembly, mark a line from each
liquid chamberto its corresponding airchamber. This line will
assist in proper alignment during reassembly.

NOTE: Model used for these instructions incorporates rubber diaphragms, balls, and seats.
Models with Teflon@ diaphragms, balls and metallic seats are the same except
where noted.

Start by removing the two clamp bands that fasten the discharge manifold to the main body of the pump. (Figures 1A and 1B)
The discharge valve balls and seats are now avail~ble for inspection.

)

~ .._.. J
Figure 1A 7 Figure 1B



STEP 2

Remove the two clamp bands that hold the inlet manifold to the main body of the pump. Lift the main body of the pump from
the inlet manifold and set it to one side. The inlet ball valves and seats are now available for examination. (See Figure 2A) Next,
remove large clamp band which attaches water chamber to the center section of the pump. (See Figure 28)

. ,
I

Figure 2A
L...>_>~ ,- ._r -l

Figure 28

Remove only one liquid chamber from the center section. This will expose the diaphragm and its piston plate. (See Figure 2C)
The diaphragm and the piston plate can be removed by unscrewing them from the connecting air shaft with an adjustable
wrench. The opposite diaphragm will be held tight by the opposite liquid chamber. (See Figure 20)

Figure 2C

Now remove the opposite liquid chamber. The second diaphragm is now available for inspection and cleaning. (See Figure
2E) A vise with wood blocks is suggested as a method of securing the shaft while removing the second diaphragm. It is impor
tant not to score or mark the chrome-plated shaft.

_~_-,-- ~_oJ
Figure 2E

Upon removing the outer piston from the shaft, the inner piston and the shaft are now exposed and available for inspection.
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ASSEMBLY:

STEP 1 (RUBBER DIAPHRAGMS) Exploded View Figure 3A

Inner piston ring maximum torque rating: refer to page 6, Item #7..

(TEFLON@ DIAPHRAGMS) Exploded View Figure 3B

•

\

/
/

/

Expanded Teflor)" gasket material is installed during factory assembly of all plastic Wilden pumps fitted with Teflon"
diaphragms to assure seal integrity with·minimum flange pressures. Because this material is highly compressable and not
reusable, these gaskets must be replaced whenever a plastic Teflon" diaphragm fitted pump is disassembled.

9
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Figure 4A

STEP 2
Before assembly, remove a-rings from center block bushing
and flush center block, removing grit and contaminants. Install
new a-rings in center block. (See page 13.) To install shaft,
push shaft firmly through the bushing in the center block. Be
sure to lubricate bushing with 5 weight arctic oil (ISO grade 15)
so that shaft may pass by the a-rings. (See Figure 4A.) Next,
pull diaphragm down so that it fits into the lip of the air
chamber. Then, turn center section over and push diaphragm
from full stroke position to exhaust position, thus exposing
shaft so that other diaphragm can be positioned. (Figure 48.)
Next, place inner piston and opposite diaphragm in position for
assembly. (Figure 4C.) Once diaphragms are installed, it is
important to tighten outer piston simultaneously (turning in
opposite direction) to ensure a tight, secure fit. (Figure 40.)
Tighten outer piston per the torque specifications* (Item #2).

*Refer to page 6 for torque specifications.
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Figure 48

---,--_I
Figure 4C

Figure 40
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Figure 4E

--1
I

Figure 4F

Now install water chamber with large clamp band on one side. Center section should then be turned over so that diaphragm
can be pushed up with pry bars to full stroke position so that opposite water chamber can be installed. (Figure 4E and
Figure 4F) CAUTION: Both the top and bottom flange surfaces of the water chambers must be aligned so that they are
level and in the same planes to prevent leakage. Tighten large clamp band per the torque specifications' (Item #5).

'Refer to page 6 for torque specifications.

I
I
I

L _
\
I

____~J
Figure 4G Figure 4H

Install the valve seats in the water chambers and inlet manlTOIO wnn the molded seat O-ring down inside the seat recess.
Next, securely tighten small clamp bands around inlet manifold and water chambers. (Figure 4G) Finally, place discharge
manifold over assembled center section (Figure 4H) and secure clamp bands per the torque specifications' (Item #3 or #4).
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SECTION V

AIR VALVE/CENTER BLOCK
DISASSEMBLY/REASSEMBLY .~

If the piston does not move freely in the air valve, the
entire air valve should be immersed in a cleaning solution
(NOTE: Do not force the piston by inserting a metal object)
This soaking should remove any accumulation of sludge and
grit which is preventing the air valve piston from moving free
ly. Also, remove and clean the air valve screen (PIN 20E). If
the air valve piston does not move freely after the above
cleaning, the air valve should be dissassembled as follows:
remove the snap ring from the top end of the airvalve cylinder
and apply an air jet to the 3/16-inch hole on the opposite end
of the air valve face (see Figure C). CAUTION: The air valve
end cap may come .out with considerable force. Inspect the
piston and cylinder bore for nicks and scoring.

CENTER SECTION ASSEMBLY

The air valve assembly consists of both the air valve body
and piston and the center block The unique design of the air
valve relies only on differential pressure to effect the
diaphragm shift. It is reliable and simple to maintain. The
bushing in the center block, along with the diaphragm shaft,
provides the "trigger" to tell the airvalve to shift. Thefollowing
procedure will ensure that the air valve on your Wilden pump
will provide long trouble-free service.

AIR VALVE BODY AND PISTON
ASSEMBLY AND DISASSEMBLY:

The air valve body and piston can be disconnected from the
pump by removing the four socket-head cap screws which
attach it to the center block. The piston should move freely and
the ports in the piston should line up with the ports on the face
of the air valve body (see Figure 0). The piston should also
appear to be a dull dark gray in color. If the piston appears to
be a shiny sluminum color, the air valve is probably worn
beyond working tolerances and should be replaced.

NOTE: Lubricate air valve with a 5 weight arctic oil (ISO
grade 15).

CENTER
BLOCK

AIR VALVE
ASSEMBLY

Figure A

Figure C

AIR VALVE
PISTON

CAPILLARY ROD
(OPTIONAL)

.:;--- OIL BOTTLE (OPTIONAL)

Figure B
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Small nicks can usually be dressed out and the piston returned
to service. Inspect the cylinder end caps. Make sure that the
guide pin is straight and smooth or the piston will not move
freely in the cylinder. New O-rings should be installed on the
end caps, assuring that proper alignment of the piston and
cylinder ports is maintained.· (See Figure 0.) Reinstall air .valve
to center block of pump and tighten per the torque
specifications' (Item #1).

O-RING REPLACEMENT:

When the a-rings become worn or flat, they will no longer seal
and must be replaced. This is most easily accomplished by
using a tool called an O-ring pick, available through most
industrial supply companies.

Figure F (Side View)

BLEED-OFF
PORT _

BLEE~OFF [~
PORY l ··•

~
•.I!!!
.~.~

~
;d

Figure G
Center Block
(Front View)

The pump's center block consists of an injection-molded
polypropylene housing with a cast-in bronze bushing. The
bushing has eleven grooves cut on the inside diameter. There
are seven a-rings that fit in these grooves (see Figure E).
Since these a-rings form a part of the shifting function of the
pump, it is necessary that they be located in the proper
grooves. When bushing wear becomes excessive, a new
center block must be used. Attach air chambers to center block
and tighten per the torque specifications' (Item #6).

NOTE: When attaching air valve to center block, align bleed-off
ports in center block to air valve gasket.

CENTER BLOCK ASSEMBLY (PIN P1 H):

Grooves in
bushing which
contain Q-rings

Figure E

'Refer to page 6 for torque specifications.
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WILDEN MODEL M15 w/RUBBER ELASTOMERS
M15 M15 M15 M15 M15 M15 M15 M15 M15 M15 M15
100 IFO IBO IBF IDA lOB 10F IFB IHO IHJ IHS

Item Description Dty. PIN PIN PIN PIN PIN PIN PIN PIN PIN PIN PIN
1 Air Valve Assembly' 1 lA lA lA 1A lA lA lA lA lA 5G1A lA

2 Air Valve Screen 1 20E 20E 20E 20E 20E 20E 20E 20E 20E 20E 20E

3 Air Valve End Cap with Guide (top) 1 15-2340-23 15-2340-23 15-2340-23 5-2340-23 15-2340-23 15-2340-23 15-2340-23 15-2340-23 5-2340-23 15-2340-23 15-2340-23
4 Air Valve End Cap without Guide (bottom) 1 15-2350-23 15-2350-23 15-2350-23 15-2350-23 15-2350-23 15-2350-23 15-2350-23 15-2350-23 5-2350-23 15-2350-23 15-2350-23
5 Air Valve Snap Ring 2 5lT 5lT 5lT 5lT 5lT 5lT 5lT 5lT 5lT 5lT 5lT

6 Air Valve Bushing 1 30AP 30AP 30AP 30AP 30AP 30AP 30AP 30AP 30AP 520AP 520AP

7 Air Valve Cap Q·Ring 2 1U 1U lU 1U 1U lU 1U lU lU 1U 1U

8 Oil Bottle (Optional) 1 10 10 10 10 10 10 10 10 10 5Gl0 10

9 Plug (Optional) 1 lOP lOP 110P 110P lOP 110P lOP 110P 110P 510P 110P

10 Capillary Rod (Optional) 1 lC lC lC lC lC lC lC lC lC lC lC

11 Air Valve Gasket Buna N 1 15 2600-52 15-2600-52 15-2600-52 5-2600-52 15260052 15-2600-52 15-2600-52 15-2600-52 5-2600-52 15-2600-52 15-2600-52
12 Air Valve Screw 4 20A5 20A5 30A5 30A5 ;20A5 30A5 20A5 30A5 30A5 30A5 30A5

13 Center Block 1 PIH P1H P1H PIH lH lH lH lH PIH 5G1H 51H

14 Center Block O-Ring 7 lJH lJH lJH lJH lJH lJH lJH lJH UH lJH lJH

15 Check Body 1 lKl N/R lKl N/R lKl lKl N/R NiR N/R N/R N/R

16 Nipple 1 IF N/R lF5 N/R 1F lF5 N/R N/R N/R N/R N/R

17 Check Ball 1 1M N/R 1M N/R 1M 1M N/R N/R N/R N/R N/R

18 Block Gasket Buna N 2 15-3520-52 15-3520 52 15-3520-52 5-3520-52 15-3520-52 15-3520-52 15-3520-52 15-3520-52 5-3520-52 15-3520-52 15-3520-52

19 Shaft 1 2A 2A 2A 2A 2A 2A 2A 2A 2A 2A 2A

20 Piston. Outer 2 828 828 828 828 828 828 828 828 H28 H28 H28

21 Piston, Inner 2 2C 2C 2C 2C 2C 2C 2C 2C 2C 2C 52C

22 Washer, Inner Piston Back-up 2 2EE 2EE 2EE 2EE 2EE 2EE 2EE 2EE 2EE 2EE 2EE

23 Piston Assembly Bolt & Washer 12 2G/688 2G/688 2G/688 2G/688 2G/688 2G/688 2G/688 2G/688 2G/688 2G/688 2G/688

24 Air Chamber, Counter Sunk 2 38 38 38 38 38 38 38 38 38 5G38 538

25 Air Chamber Screw 4 3C 3C 3C 3C 3C 3C 3C 3C 3C 53C 53C

26 Air Chamber Cone Nut 4 220 220 220 220 220 220 220 220 220 5220 5220

27 Water Chamber 2 50 50 50 50 50 50 50 50 H50 H50 H50

28 Discharge Manifold 1 51 51 851 851 51 851 51 851 H51 H51 H51

29 Intet Housing Screened 1 52 N/R 852 N/R 52 852 NiR N/R N/R N/R N/R

30 Inlet Housing for Footed Base 1 N/R 52F N/R 852F NlR N/R 52F B52F H52 H52 H52

31 Screen (for PIN 52 & B52) 1 53 N/R 53 N/R 53 53 N/R N/R N/R N/R N/R

32 Suction Hook-up Cover 1 57 N/R 57 NlR 57 57 N/R N/R N/R N/R N/R

33 Hex Head Machine Screw 3 38A N/R 38A5 N/R 38A 38A5 N/R N/R N/R N/R N/R

34 Diaphragm 2

35 Valve Ball 4

36 Valve Seat 4

37 Large Clamp Band 2 11 11 511 511 11 511 11 511 511 511 511

38 Large Carriage Bolt 4 l1C l1C 511C 511C l1C 511C llC 511C 511C 511C 511C

39 Large Hex Nut 4 110 110 5110 5110 110 5110 110 5110 5110 5110 5110

40 Small Clamp Band 4 54 54 554 554 54 554 54 554 554 554 554

41 Small Carriage Bolt 8 548 54B 5548 5548 548 5548 548 5548 5548 554B 554B

42 Small Hex Nut B 300 300 5300 5300 300 5300 300 5300 5300 5300 5300

43 Muffler (Optional; not shown) 1 708 708 708 708 708 708 708 708 70B 708 708

M15 M15 M15 M15 M15 M15 M15 M15 M15 M15
IHW ISO ISJ ISS ISW ISX /WO /WS /WW ISGR

Item Description Diy. PIN PIN PIN PIN PIN PIN PIN PIN PIN PIN
1 Air Valve Assembly' 1 lA lA 5G1A lA lA 51A lA lA lA 5G1A

2 Air Valve Screen 1 20E 20E 20E 20E 20E 20E 20E 20E 20E 20E

3 Air Valve End Cap with Guide (top) 1 15-2340-23 15-2340-23 15-2340-23 15-2340-23 15-2340-23 15-2340-23 15-2340-23 15-2340-23 5-2340-23 15-2340-2

4 Air Valve End Cap without Guide (bottom) 1 15-2350-23 15-2350-23 15-2350-23 5-2350-23 15-2350-23 15-2350-23 15 2350-23 15-2350-23 5-2350-23 15-2350-2
5 Air Valve Snap Ring 2 5lT 5lT 5n 5n 5n 5n 5lT 5lT 5lT 5n

6 Air Valve Bushing 1 30AP 30AP 520AP 30AP 30AP 520AP 30AP 30AP 30AP 520AP

7 Air Valve Cap O-Ring 2 1U 1U lU lU 1U lU lU lU 1U lU

8 Oil Bottle (Optional) 1 10 10 10 10 ·10 10 10 10 10 10

9 Plug (Optional) 1 110 110 110 110 110 110P 110 110 110 110

10 Capillary Rod (Optional) 1 lC lC lC lC lC lC lC lC lC lC

11 Air Valve Gasket Buna N 1 15 2600-52 15-2600-52 15-2600-52 5-2600-52 15-2600-52 15-2600-52 15-2600-52 15-2600-52 15-2600-52 15-2600-52

12 Air Valve Screw 4 30A5 30A5 30A5 30A5 30AS 30A5 30A5 30AS 30AS 30A5

13 Center Block 1 P1H PIH 5G1H 51H PIH 51H P1H P1H P1H 51H

14 Center Block O-Ring 7 UH lJH lJH lJH lJH lJH lJH UH lJH lJH

15 Check Body 1 N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R

16 Nipple 1 N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R

17 Check Ball 1 N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R

18 Block Gasket Buna N 2 15-3520-52 15-3520-52 15-3520-52 15352052 15-3520-52 15-3520-52 15-3520-52 15-3520-52 5-3520-52 15-3520-52

19 Shaft 1 2A 2A 2A 2A 2A 2A 2A 2A 2A 2A

20 Piston, Outer 2 H28 528 52B 528 52B 528 W28 W28 W28 528

21 Piston, Inner 2 2C 2C 2C 2C 2C 2C 2C 2C 2C 2C

22 Washer. Inner Piston Back-Up 2 2EE 2EE 2EE 2EE 2EE 2EE 2EE 2EE 2EE 2E

23 Piston Assembly Bolt & Washer 12 2G/688 2G/688 2G/688 2G/688 2G/688 2G/688 2G/688 2G/688 2G/688 2G/688

24 Air Chamber, Counter Sunk 2 W3B 3B 5G38 538 W3B 538 38 38 W3B 538

25 Air Chamber Screw 4 3C 3C 53C 53C 3C 53C 3C 3C 3C 53C

26 Air Chamber Cone Nut 4 220 220 5220 5220 220 220 220 220 220 5220

27 Water Chamber 2 H50 550 550 550 550 550 W50 W50 W50 550

28 Discharge Manifold 1 H51 551 551 551 551 W51 W51 W51 W51 5G51

29 Inlet Housing Screened 1 N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R

30 Inlet Housing for Footed Base 1 H52 552 552 552 552 552 W52 W52 W52 5G52

31 Screen (for PIN 52 & B52) 1 N/R N/R N/R NlR NlR N/R N/R N/R N/R N/R

32 Suction Hook-up Cover 1 N/R N/R N/R N/R N/R N/R N/R N/R N/R N/R

33 Hex Head Machine Screw 3 N/R N/R N/R N/R N/R NIR N/R N/R N/R N/R

34 Diaphragm 2 FG5

35 Valve Ball 4 FG55

36 Valve Seat 4 F856

37 Large Clamp Band 2 511 511 511 511 511 511 11 511 511 5Gl1

38 Large Carriage Bolt 4 511C 511C 511C 511C 511C 511C l1C 511C 511C 511C

39 Large Hex Nut 4 5110 5110 5110 5110 5110 5110 110 5110 5110 NlA

40 Small Clamp Band 4 554 554 554 554 554 554 54 554 554 5G54

41 Small Carriage Bolt 8 5548 5548 5548 554B 5548 5548 548 5548 5548 554B

42 Small Hex Nut 8 5300 5300 5300 5300 5300 5300 300 5300 5300 N/A

43 Mutller (Optional; not shown) 1 708 70B 708 708 708 708 708 708 708 70B

'Air Valve Assembly includes parts thru 1U.
'Optional elastomers available. See page 16.
'SGR pump large clamp band comes with SP11WN wing nut and SP11C washer.
'SGR pump small clamp band comes with SP30WN wing nut and SP30C washer.

·Refer 10 page 16 for elastomer options.
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WILDEN MODEL M15 wfTEFLON® ELASTOMERS
M15 M15 M15 M15 M15 M15 M15 M15 M15 M15 M15 M15 M15 M15
/TO lOT IBT /TB IHT /HV IHY 1ST ISV ISY ISZ /WT /WY ISNR

Ilem Description Qly. PIN PIN PIN PIN PIN PIN PIN PIN PIN PIN PIN PIN PIN PIN -
1 Air Valve Assembly' 1 1A 1A 1A 1A 1A 1A 1A 1A 1A 1A S1A 1A 1A SG1A
2 Air Valve Screen 1 20E 20E 20E 20E 20E 20E 20E 20E 20E 20E 20E 20E 20E 20E '.

3 Air Valve End Cap w/Guide (top) 1 15·2340-23 15·2340-23 15·2340-23 15·2340-23 15·2340-23 15·2340·23 15·2340-23 15·2340·23 15·2340-23 15·2340·23 SlRA 15-2340-23 15·2340·23 15-2340·23
4 Air Valve End CaD without Guide (bottom\ 1 15·2350-23 15·2350-23 15·2350·23 15·2350·23 15·2350-23 15·2350-23 15·2350-23 15·2350-23 15·2350-23 15-2350-23 S1S 15·2350-23 15·2350-23 15·2350·23
5 Air Valve Snap Ring 2 SH SH SH SH SH SH SH SH SH SH SH SH SH SH
6 Air Valve 8ushino 1 30AP 30AP 30AP 30AP 30AP S20AP 30AP 30AP 30AP 30AP S20AP 30AP 30AP S20AP
7 Air Valve Cap O·Rino 2 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
8 Oil 80ttle (Optional) 1 10 10 10 10 10 10 10 10 10 10 10 10 10 10
9 Pluo (Optional) 1 110 110 110 110 110 110 110 110 110 110 110 110 110 110

10 Capillary Rod (Optional\ 1 1C 1C 1C 1C 1C 1C 1C 1C 1C 1C 1C 1C 1C 1C
11 Air Valve Gasket - 8una N 1 15·2600-52 15-2600-52 15·2600-52 15·2600-52 15·2600-52 15·2600·52 15·2600-52 15·2600-52 15·2600-52 15-2600·52 15·2600-52 15·2600-52 15·2600-52 15-2600·52
12 Air Valve Screw 4 30AS 30AS 30AS 30AS 30AS 30AS 30AS 30AS 30AS 30AS 30AS 30AS 30AS 30AS
13 Center 810ck 1 P1H 1H P1H 1H P1H SlH P1H P1H S1H P1H S1H P1H P1H SlH
14 Center 810ck O·Ring 7 1JH 1JH 1JH 1JH 1JH 1JH 1JH 1JH 1JH 1JH 1JH 1JH 1JH 1JH
15 810ck Gasket - 8una N 2 15·3520·52 15·3520-52 15·3520-52 15·3520-52 15·3520-52 15·3520-52 15·3520·52 15·3520·52 15·3520·52 15·3520-52 15-3520·52 15·3520-52 15·3520·52 15·3520-52
16 Shaft 1 2A 2A 2A 2A 2A 2A 2A 2A 2A 2A 2A 2A 2A 2A
17 Piston, Outer 2 ST28 ST28 ST28 ST28 HT28 HT28 HT28 ST28 ST28 ST28 ST28 ST28 ST28 ST2B
18 Piston, Inner 2 ST2C ST2C ST2C ST2C ST2C ST2C ST2C ST2C ST2C ST2C ST2C ST2C ST2C ST2C
19 Air Chamber, Counter Sunk 2 3B 3B 3B 38 3B S3B W3B 3B S38 W38 S3B 38 W38 S3B
20 Air Chamber Screw 4 3C 3C S3CV S3C 3C S3C 3C 3C S3C 3C S3C 3C 3C 3C
21 Air Chamber Cone Nut 4 220 220 S220 S220 220 S220 220 220 S220 220 S220 220 220 220
22 Water Chamber 2 50 50 50 50 H50 H50 H50 S560 S50 S50 S50 W50 W50 S50
23 Oischaroe Manifold 1 51 51 B51 B51 H51 H51 H51 S51 S51 S51 S51 W51 W51 SG51
24 Inlet Manifold 1 52F 52F B52F B52F H52 H52 H52 S52 S52 S52 S52 W52 W52 SG52
25 Oiaphraom 2 TF5 TF5 TF5 TF5 TF5 TF5 TF5 TF5 TF5 TF5 TF5 TF5 TF5 TF5
26 8ack-up Oiaphragm' 2 15·1060·56 15·100!J.56 15·1OO!J.56 15·1060-56 15-1060-56 15·1000·56 15-11J6{)·56 15-11160·56 15-106l1·56 15·1060-56 15·1060·56 15·1060-56 15-1060·56 15·1060·56
27 Valve Ball 4 TF55 TF55 TF55 TF55 TF55 TF55 TF55 TF55 TF55 TF55 TF55 TF55 TF55 TF55
28 Valve Seat 4 A56 A56 A56 A56 H56 H56 H56 S56 S56 S56 S56 CS56 CS56 S56
29 Laroe Clamp Band 2 S11 S11 S11 S11 S11 S11 S11 S11 S11 S11 S11 S11 S11 SG11

30 Laroe Carriaoe Bolt 4 S11C S11C S11C S11C S11C S11C S11C S11C S11C S11C S11C S11C S11C S11C

31 Laroe Hex Nut' 4 S110 S110 S110 S110 S110 S110 S110 S110 S110 S110 S110 S110 S110 N/A
32 Small Clamo Band 4 S54 S54 S54 S54 S54 S54 S54 S54 S54 S54 S54 S54 S54 S54B

33 Small Carriaoe Bolt 8 S54B S54B S54B S54B S54B S54B S54B S54B S54B S54B S54B S54B S54B S54B
34 Small Hex Nut' 8 S300 S300 S300 S300 S300 S300 S300 S300 S300 S300 S300 S300 S300 N/A
35 Teflono Valve Seat O-Rino 4 56T 56T 56T 56T 56T 56T 56T 56T 56T 56T 56T 56T 56T SP30C
36 Mulfler (optional) 1 70B 70B 708 708 70B 70B 708 70B 70B 70B 70B 70B 708 70B

'Air Valve Assembly includes parts thru 1U.
'SNR pump large clamp band comes with SP11 WN wing nut and SP11 Cwasher.
'SNR pump small clamp band comes with SP30WN wing nut and SP30C washer.
'Neoprene back-up diaphragm, PIN TF5B, is available upon request. Please consult your local distributor.

Teflon - Registered Trademark E.I. DuPont de Nemours & Co.

ELASTOMER OPTIONS FOR MODEL M15
DIAPHRAGMS VALVE BALLS VALVE SEATS
(2) PER PUMP (4) PER PUMP (4) PER PUMP

MATERIAL (ITEM #34) (ITEM #35)

Buna-N BN5 BN55 BN56

Neoprene 5 55 56

Nordel (EPDM) ND5 ND55 ND56

Polyurethane PU5 15-1080-50 15-1120-50

Sanillex™ FG5 FG55 FB56

Tellon'" PTFE TF5' TF55 N/A

Viton VT5 VT55 VT56

WiI-Flex™ 15-1010-58 15-1080-58 15-1120-58

Aluminum N/A N/A A56'

Carbon Sleel N/A N/A CS56'

Hastelloy N/A N/A H56'

Stainless Steel N/A N/A S56'

NOTES:
'Tellon'" diaphragms utilize a Sanillex™ back-up diaphragm (PIN 15-1060-56). Neoprene back-up diaphragm, PIN TF5B, is

available upon request. Please consult your local distributor.

'Metallic valve seals utilize aTellon'" D-ring, PIN 56T.
16
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WILDEN'S SPECIALTV PUMPS
FOOD PROCESSING

Constructed with
FDA approved
materials: bead
blasted 316
Stainless Steel con
struction with tri
clamp porting and
wing-nut fasteners.
Foodmaster™ (pic
tured) is USDA
accepted.

M1 ULTRAPURE III
Winlet. Tetlone

PFA construction,
temperatures to
300°F. Up to 14
GPM. Materials of
construction have
been selected to
reduce contamina
tion while providing
asafer work envi
ronment.

SOLENOID·OPERATED
Each stroke of this
pu mp is controlled
by electrical
impulses making it
ideal for batching,
metering, and other
electrically con
trolled dispensing
applications.

2" inlet. Solids
clearance up to %".
Built to handle
rough treatment:
cast-in handles for
easy portability,
reinforced shaft
and high impact
polyurethane
base.

M8 STALLION

THE WILDEN PUMP. LINE

MODEL M.025
• X" Inlet • Up To 4.5 GPM
• 125 Max. • Max. Particle

PSIG Size: )t."

Materials of Construction:
PVDF, Acetal, Polypropylene,
Carbon-filled Acetal

Suction Lift:
(Rubber) Dry: 4.5'

Wet: 25'
M.025 (Teflon") Dry: 4.5'

(CHAMP SERIES) Wet: 25'

MODEL M4
• 1W'lnlet • Up To 73 GPM
• 125 Max. • Max. Particle

PSIG Size: J{,"

Materials of Construction:
Aluminum, Cast Iron, Stainless
Steel, Hastelloy, Polypropylene,
PVDF, Teflon" PFA

"IiIlRII!~ Suction Lift: Plastic Metalr:: (Rubber) Dry: 17' 21'
M4 PLASTIC Wet: 25' 25'

(CHAMP SERIES) (Teflon") Dry: 7' 7'
Wet: 25' '25'

M4 METAL

MB METAL

Metal
20'
25'
8'

25'

Plastic
Dry: 17'
Wet: 25'
Dry: 8'
Wet: 25'

MODEL M8
• 2"lnlet • Up To 155 GPM
• 125 Max. • Max. Particle

PSIG Size: X"

Materials of Construction:
Aluminum, Cast Iron, Stainless
Steel, Hastelloy, PVDF,
Polypropylene

Suction Lift:
(Rubber)

(Teflon")
MB PLASTIC

(CHAMP SERIES)
M1 METAL

LUBE-FREE AVAILABLE

MODEL Mi
• W'lnlet • Up To 14 GPM
• 110 Max. • Max. Particle

PSIG Size: v,..'
Materials of Construction:
Polypropylene, PVDF, Teflon",
Graphite-filled Polypropylene,
Aluminum, Stainless Steel

Suction Lift: Plastic Metal
(Rubber) Dry: 10' 10'

M1 PLASTIC Wet: 25' 25'
(CHAMP SERIES) (Teflon") Dry: 7' 8'

Wet: 25' 25'

MODEL MiS
• 3" Inlet' • Up To 230 GPM
• 125 Max. • Max. Particle

PSIG Size: Ys"

Dry: 17'
Wet: 25'
Dry: 14'
Wet: 25'

(Teflon")

Materials of Construction:
Aluminum, Cast Iron, Stainless Steel, Hastelloy

Suction Lift:
(Rubber)

M15
M2 METAL

MODEL M2
• 1" Inlet • Up To 37 GPM
• 125 Max. • Max. Particle

PSIG Size: %"

Materials of Construction:
Aluminum, Stainless Steel,
Hastelloy, Polypropylene, PVDF

Suction Lift: Plastic Metal
~~~ (Rubber) Dry: 17' 19'
!! Wet: 25' 25'

M2R PLASTIC (Teflon") Dry: 7' 8'
(CHAMP SERIES) Wet: 25' 25'

>- --,,

WILDEN PUMP &
ENGINEERING COMPANY

22069 Van Buren SI., Grand Terrace, CA 92313
(909) 422-1730 • FAX (909) 783-3440

Fo(

Compressors, dryers and pumps
systems and service

Kentrollnc
compressor and pump division

Post Office Box 219. Waterville. Maine 04903-0219

207 873-7741 FAX 207 873-2945

~ THE INSCO GROUP

Quality Starts Here

r)r:

I

M20

MODEL M20
• 4" Inlet • Up To 304 GPM
• 125 Max. • Max. Particle

PSIG Size: 1%"

Materials of Construction:
Cast Iron

! Suction Lift:
. Dry: 13'

Wet: 25'
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1. INTRODUCTION
The leks Heatsink refrigerated air dryer removes moisture, oil vapor, and other contaminants from
the compressed air. These contaminants are detrimental to pneu·matically operated appliances, ...
controls, instruments, machinery and tools. This process is accomplished by cooling ~heair with a,.
refrigeration unit to a temperature at which moisture in the air is condensed and separated from the ,..

. airstream. The temperature the air is cooled to, normally between 36 and 50°F, is known as
dewpoint. This dryer can be easily installed into various pneumatic systems in which dry air is
required or desired. Please refer to Principles of Operation for complete operating details.

. .

2. ABBREVIATED WARRANTY .-....

leks refrigerated dryers are warranted to be free from defects in material and workmanship for a
period of 18 months from date of shipment, provided the equipment is used according to leks
recommended usage. leks' liability is limited to repair of, replacement, or refund of purchase price
paid for, in kind for 18 months from date of shipment. leks offers an additional 42 months of
prorated warranty for the replacement of the refrigerant compressor in accordance with the
following schedule. leks will not pay labor on any unit older than 18 months..

....

...--

Pro-rate charges of list prices: 18 months
2nd year (6 months)

. 3rd year
4th year
5th year

No charge
30%
50%
70%
90%

To validate warranty, the warranty registration card must be completed and returned at the time of
unit start up. IN NO EVENT SHALL lEKS BE LIABLE OR RESPONSIBLE FOR INCIDENTAL OR
CONSEQUENTIAL DAMAGES, even if the possibility of such incidental or consequential damages
has been made known to leks Air Drier Corporation. In addition, the usual maintenance and
replacement type products are not covered by this warranty. For units sold internationally, warranty
will be as follows:

18 months from date of shipment, parts and labor Mexico and Canada
18 months from date of shipment, parts only outside the North American continent

The warranties expressed above are in lieu of and exclusive of all other warranties. There are no
other warranties, expressed or implied, except as stated herein. There"is no implied warranties of
merchantability or fitness for a particular purpose, which are specifically disclaimed.

•



· 3. UNIT SPECIFICATIONS

REFRIGERATED DRYERS NOMENCLATURE
\>
;'.NOMINAL

) FLOW .
} SCFM

10, 18, 24, 35 & 50

TYPE

HS=Heatsink

DESIGN
SERIES

B,C,D

CONDENSER
TYPE

A=Air Cooled

POWER

1=115-1-60

OPTIONS

o = STANDARD
D = NEMA 12 (35 & 50)
H = NEMA 4 (35 & 50)
G = GAUGE PACKAGE
W = WEATHERPROOF.
F=D+G
K=H+G
L = W + G

-.

o = STANDARD
C = COMPUSTAT
D = DATALINK W/COMPUSTAT
T = TIME DRAIN
l = NON-STANDARD
A = HIGH TEMP INDICATOR LIGHT

FOR GENERIC MANUALS

SEE ENGINEERING SPECIFICATIONS

ON THE BACK COVER OF THIS MANUAL

4. RECEIVING AND INSPECTION

4.1 INSPECTION
Upon receiving your leks air dryer please inspect the unit closely. All leks products are
shipped in packages or crates that have a SHOCKWATCH® protection label attached to them.
The instructions are clearly indicated on this label and indicate any potential rough handling by
the carrier. If rough handling has been noticed, please note it on your delivery receipt,
especially if the dryer will not be immediately uncrated. Obtaining the delivery person's signed
agreement to any noted damages will facilitate any insurance claims.

-.
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4.2 UNPACKING AND HANDLING

WARNIN§J
Under no circumstances should any person attemp to lift heavy objects without proper
lifting equipment (Le., crane, hoist, slings or fork truck). Lifting any unit without proper
lifting equipment, can cause serious injury.

5. SAFETY AND OPERTION PRECAUTIONS

Because an air dryer is pressurized and contains rotating parts, the same precautions should be
observed as with any piece of machinery of this type where carelessness in operation or
maintanance is hazardous to personnel. In addition to the many obvious safety rules that should be
followed with this type of machinery, the safety precautions as listed below must be observed:

1. Only qualified personnel shall be permitted to adjust, perform
maintenance or repair this air dryer.

2. Read all instructions completely before operating unit.

3. Pull main electrical disconnect switch and disconnect any
separate control lines, if used, before attempting to work or
perform maintenance on the unit:

4. Do not attempt to service any part while macine is in an
operational mode.

5. Do not attempt to remove any parts without first relieving the
entire air system of pressure.

6. Do not attempt to remove any part of the refrigeration system
without removing and containing refrigerant in accordance
with the EPA and local regulations.

7. Do not operate the dryer at pressures in excess of its rating.

8. Do not operate the dryer without guards, shields and screen
in place.

9. Inspect unit daily to observe and correct any unsafe
operating conditions.

OSHA Heading
Descriptions

ooDanger" 18 used to Indicate a
hazardous situation which has B
high probability of death or
severe Injury. Danger should
not be considered for property
damage accidents unless
personal InJury risk Is present.

"Warning" Is used to Indicate a
hazardous situation which has
some probability of death or
severe Injury. Warning should
not be considered for property
damage accidents unless
personal InJury risk Is present.

"Caution" Is used to Indicate 8
hazardous situation Which may
result In minor or moderate
Injury.

~
"Notice" Is used to Indicate a
statement of company policy
8S the message relates directly
or Indirectly to the safety of
personnel or protection
of property. Notice should not
be associated directly with a
hazard or hazardous situation
and must not be used In place
01"OANGER," "WARNING," or
"CAUTION:'

.~

The user of any air dryer manufactured by Zeks Air Drier Corporation, is hereby warned
that failure to follow the preceding Safety and Operation Precautions can result in
personnel injuries or equipment damage. However, Zeks Air Drier Corporation, does not
state as fact nor does it mean to imply that the preceding list of Safety and Operating
Precautions is all inclusive, and further that the observance of this list will prevent all
personnel injuries or equipment damage.

3
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6. PRINCIPLES OF OPERATION

•!! For all models with optional Compustat feature, refer to addendum.

6.1 INTRODUCTION
Zeks HeatSink dryers remove water vapor from compressed air by cooling the air temperature
to approximately 36 and 50°F. This causes water vapor to condense into water droplets which
can then be easily removed from the air. The major systems of the dryer which contribute to its
operation are: the Air System, Moisture Removal System, Refrigeration System and the
Controls. The following paragraphs describe each of the systems in greater detail.

6.2 AIR SYSTEM
This system consists of the dryer components which are in contact with the compressed air.
Referring to Figure 1 and following the bold "air line," saturated air from the compressor enters
the dryer at the inlet fitting, moves through the chiller where it is cooled and the water vapor is
caused to condense, then through the moisture separator in which the water droplets are
removed from the air stream, finally leaving the dryer through the air out fitting as dry air ready
for use. The chiller section 'consists of the air cooling heat exchanger and the refrigerant
system evaporator heat exchanger (cooler) which are both immersed in a reservoir filled with
heat transfer fluid. The evaporator cools the fluid which in turn cools the air.

6.3 MOISTURE REMOVAL SYSTEM
Water droplets are removed from the air stream in the separator. As the air goes through the
separator it is caused to spin, slow down and then change direction. This causes the water
droplets to fall out of the air stream and collect in the bottom of the separator. The collected
water is removed from the separator by an automatic trap/drain with a float valve or by an
optional solenoid valve. For the Automatic Float Drain, no adjustment is required. The internal
float rises as the moisture level increases. As the float rises to a predetermined level, the valve
opens to release all discharged moisture.

The solenoid valve is operated by a solid state timer or the optional *Compustat controller. For
adjustment please note the following:

• To obtain the optimum time values for operation of the solenoid drain valve, set the off
time adjustment knob to 30 minutes and the on-time adjustment knob to 8 seconds.

• After running the unit under full rated flow for approximately 30 minutes verify that when
the solenoid drain opens, all of the water is discharged plus a small burst of air.

• If a small amount of water and a large amount of air is discharged, decrease the on-time
setting or increase the off-time setting. If there is all water and no air has been discharged,
increase the on-time setting or decrease the off-time setting.

• The on/off time settings will vary according to seasonal conditions. During the summer,
when more moisture is present in the air system, a shorter on-time increasing the valve
opening frequency is required. A longer valve off-time may be used during winter months,
when moisture levels are lower.

4
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FIGURE 1

6.4 REFRIGERATION SYSTEM
The Refrigeration System consists of all the components which handle (R-22). This is a
hermetically sealed closed loop system. Referring to Figure 1 and following the dot-dash
"refrigerant line," refrigerant is shown leaving the chiller evaporator section where in the
process of removing heat it is changed from a low pressure liquid into a low pressure gas.
This gas enters the suction side of the compressor where it is compressed into a high
pressure gas. The high pressure gas is cooled in the air cooled condenser section until it
becomes a high pressure liquid. It then goes through a permanent filter dryer that insures the
refrigerant system is free of contaminants. A small diameter capillary tube meters the
refrigerant for introduction into the chiller evaporator. The pressure is reduced upon entering
the chiller evaporator where it removes heat from the heat transfer fluid.

6.5 CONTROLS
The ZEKS HeatSink dryer incorporates automatic controls for proper operation. A constant •.
temperature of the heat transfer fluid is maintained by the cycling of the refrigerant
compressor in response to varying air flow and temperature. The primary control is a
thermostat which operates the compressor. Upon an increase in the temperature of the heat
transfer fluid, the compressor is cycled on. When the fluid is cooled to its predetermined set
point, the compressor is cycled off. The heat transfer fluid functions as a thermal storage
mass in the "HeatSink" dryer.

All dryer controls are preset at the factory. A refrigerant suction pressure gauge is supplied as
standard. When the refrigeration system is running the pressure reading will pull down to 40
psig or lower. After the heat transfer fluid has been cooled and the refrigeration system is shut
off, the system pressure will equalize with a gauge reading typically between 65 and 100 psig
depending on ambient temperature.

When the optional gauge package is included, inlet air temperature and outlet air pressure
gauges ~re supplied in addition to the standard suction pressure gauge.

• The inlet air temperature gauge monitors the compressed air temperture entering the
dryer. During normal dryer operation, the temperature reading should be 100°F or lower.

• The outlet air pressure gauge monitors the exiting compressed air pressure. During
normal operation, the outlet air pressure should be within 5 psig of the compressed air
pressure entering the dryer (no gauge supplied).

ThehoptionaDIhi~h temp lig
l
ht mon.itors thhe airltem.perhaturled ebxitino~Fthe 0,utlet slfidhe of thle he.at •

exc anger. unng norma operation, t e out et air s ou e 4 or ower. t e out et air
should reach a temp of 53°F ±2°F the high temp light will be activated.
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7. INSTALLATION START-UP

\.,,
\

'\

7.1 LOCATING AND MOUNTING
The dryer should not be located in an area where ambient temperature is likely to exceed
113°F (45°C) or be less than 50°F (10°C). On installations with a relatively steady flow rate, the
dryer is normally connected after the air receiver. If loads fluctuate widely, then the dryer
should be ahead of the receiver and sufficient storage capacity downstream of the dryer
should then be available to prevent excessive air flow through the dryer.

The dryer must be located in an area that provides sufficient clearance from walls and other
adjoining equipment to allow easy access for servicing and maintenance requirements. A
minimum of 18 inches is required to allow free air flow to the condenser inlet.

Failure to comply to the above instructions may result in equipment malfunction and will
void warranty.

To operate dryer, all valves shown in Figure 2 are to be closed except valves (8), (C), and (D).
Valve (A) is used for bypass purposes and valve (E) is for test and manual drain purposes.

PIPING AND VALVES
Install piping, fittings and accessory items as indicated in Figure 2. For bypass and isolating
purposes, valves (A), (8), and (C) must be installed (not furnished). In order to test and isolate
the drain trap without depressurizing the dryer, service valves (D) and (E) must be installed
(not furnished).

· I OIL/WATER
i i SEPERATOR
· .· .
L .. _ .. --.l

r{j_.-,
I

'to DRAIN '4J DRAIN i
~ VALVE I ~ VALVE I

1--7 CHECK 17 CHECK I~ CHECK 1-7 CHECK iT VALVE T VALVE L[- VALVE L[- VALVE !
: : : : I
L.. _.. _.. _.. L.. _.. _.. _.. _.I_ .. _.. _.. _.I_ .. _.. _.. j

r"-"-"-CT::J-"_"_":"_"_"_"_"-CT::J-- .. _.. _._ .. -:

: : G8A

:: : AIR ._.. -l"-CT::J- .. -o"-CT::J--.l-tT:J-.. DRYER "-CT::J--i.-
- .. B C---
AIR IN YPREFILTER : AIR OUT

~"-"-"-'. .

~
E~
~

FIGURE 2

TYPICAL PIPING
ARRANGEMENT

7.2

,.

- UNIT AS DEUVERED
_.. _ .. - OPTIONAL ACCESSORY ITEMS

NOTE : DRAIN TUBE MUST NOT RISE OR BE CONNECTED TO
EXCESSIVELY LONG PIPE WHICH MAY CREATE BACK PRESSURE.
A CONNECTION TO OPEN FLOOR DRAIN IS RECOMMENED.

7.3 FILTRATION
To protect the air dryer from residual compressor oil and insure maximum dryer performance,
a prefilter is recommended. Highly efficient prefilters and afterfilters sized to your drying
application can be provided by Zeks, available factory installed. Call your local distributor to
select the filter that best suits your filtration requirements. In addition to air filtration,
condensate discharge oil/water separators a're also available to address the stringent EPA
regulations.
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7.4 ELECTRICAL CONNECTION
Models 10 thru 24 are supplied with a three wire, 115V cord assembly as standard and the only
connection required is to plug this into a suitable 115V/1/60HZ power outlet.

For all Zeks equipment, a suitable fused disconnect switch in accordance with national and
local code requirements is recommended. See Section 3 for voltage requirements and load
data.

. . .
Never wire directly or connect any additional wires to the compressor junction box. This
will cause severe system malfunction.

Care must be used when choosing the circuit of single phase machines to ensure that no
excessive voltage variations occur. This may affect the starting of the compressor and in
extreme cases may cause a compressor burn out. Maximum allowable voltage variation is
+15% and ::"10% from rated voltage. Voltage Variations exceeding the specified
tolerances will void warranty.

7.5 INITIAL STARTUP

For all models with optional Compustat feature refer to addendum,

After installation or a prolonged shutdown, start the dryer with no air load (no air flow). This
enables the dryer to reach its proper operating temperature in the shortest time possible
(typically within 30 minutes). The following conditions should be observed during startup:

• The suction pressure gauge will typically pull down between 30 and 50 psig,

For Models 35 and 50:

• The "Power On" light should be on.

• The "Refrig On" light should be on.

After the refrigeration system shuts off, airflow may be introduced to the dryer.

8. SCHEDULED MAINTENANCE

j
1"'-

f
j

J
i

<'

•'.

8.1 INTRODUCTION
The Zeks HeatSink refrigerated air dryer requires little maintenance. These dryers utilize
hermetically sealed compressors and do not require any lubrication. Fan motor b~arings are
prepacked and sealed. However, it is recommended to inspect and service your dryer at
regular intervals to obtain maximum performance out of your dryer. •
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8.2 REFRIGERANT CONDENSER
For proper operation, it is essential that the condenser fins are free of dirt and dust. Regular
cleaning is therefore required. If the dryer is located in an area where dust is excessive, a
condenser ambient air filter should be fitted.

8.3 CONDENSATE DISCHARGE SYSTEM
Occasionally, on a minimum of a monthly basis, the operation of the automatic drain' should be
checked, as well as removed and cleaned to ensure no debris from the system is trapped
inside~ A block and bypass valve arrangement, as described in Figure 2, shows how this can
be achieved for proper servicing, without shutting off air to the dryer.

WARNINGj
If your dryer is installed without drain isolation valves, failure to depressurize the dryer may
result in serious injury. You must not remove the trap without depressurizing the units

Should these valves not be in your system, ensure that the air has been shut off to the dryer
and that the pressure has been discharged from the unit. The automatic trap has a schrader
type valve in the black outlet nipple. Pressing this up will allow you to check that the air has
been discharged. See Figure 5 for detailed instruction on the trap.

TOP '0' RING SEAl

w.NUAl OV£RRIDE ~FI.NlGE~
PRESS UPWARDS TO DEPRESSURIZE J

TI£ CRAIN TRAP. PLl.t<GER W/ SfRRlGiASSaIlI.Y

1I8~ NPTF 0lITt.£T

alF1C£CU'~

IlMI.Ull WASl£R~

SlRAHJl~

I
_----IOSE C1.AIotP 112" ID DRAIN lOSE

12:]

C~;:'L BOTTOM '0' RING SEAl

TRAP BODY

TRAP TOP

F1.OAT ASSEIlBlY

DRAINTRAP
DETAILS

FIGURE 5 SOLENOID VALVE

9. TROUBLESHOOTING

9.1 INTRODUCTION
The ZEKS HeatSink dryer is designed for reliable, trouble free operation. In the event of any
dryer malfunction, the guide on the next page has been developed to facilitate problem
identification and corrective actions.
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WARNING)
An air dryer always operates under pressure. Before any maintenance item that requires
disassembly of any piping, fittings, valves or other components is performed, the dryer
must be isolated from the compressed air stream and fully depressurized.

.WARNING)
Prior to working on the unit, make sure that all circuit breakers' or disconnect switches are
tagged off "OUT OF SERVICE".

9.2 TROUBLESHOOTING

PROBLEM SYMPTOM POSSIBLE CAUSE CORRECTIVE ACTION

Moisture down Dryer cooling airstream Drain valve failure Dismantle and clean, repair
stream (Outlet substantially or replace as required

cooler than inlet)

Excessive flow Check inlet and outlet
pressures and system design
capacity. Correct cause of
excessive flow

Inlet and outlet Dryer by-pass valve not Close by-pass valve
temperatures are the closed
same

No power to the dryer Check power supply and
fuses/circuit breakers

High suction pressure Clean condenser fins

Refrigerant leak .Check suction pressure
gauge and if 0 psig, turn
dryer off and contact your
distributor

Compressor not running Clean condenser fins

Check ambient temperature
and reduce below 120°F

Check fan motor if not
running, check your local
distributor

Contact your local distributor
for further assistance

High pressure Outlet pressure Inlet and outlet valves Open valves
drop across substantially lower than not completely open
dryer inlet pressure

Inlet and outlet filters Change filter elements

. blocked up

No dryer prefilter, and Flush air system as required,
heat exchanger has check your local distributor
become clogged

System operating Consult your local distributor
temperature is below for further assistance
32°F

9



ELECTRICAL CONNECTIONS
MOUNTED ON COMPREssal

T'STAT

115 VOLT PLUG
(CUSTOMER CONN.)

FAN BRACKET

NOTE:
1. - - - OPTIONAL EQUIPMENT

SEE SECTION #3 FOR
SPECIFIC OPTIONS ON
YOUR DRYER.

WIRING DIAGRAM 10/18/24 HS

115/1/60 VOLT
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ElECTRIeAl. BOX
(CUSTa.lER CONN.)

WHT (I£\1TRAL.)

BlK (HOT)
ElECTRICAl CONNECTIONS
MOUNTED ON COMPRESSOR

WHT

BlK

GROUND)

T'STAT
YE1.

FAN BRACKET

NOTE:
1. - - - OPTIONAL EQUIPMENT

SEE SECTION #3 FOR
SPECIFIC OPTIONS ON
YOUR DRYER.

WIRING DIAGRAM 35 & 50 HS
115/1/60 VOLT •
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TYP.

Ill.03

~]
I.. 12.84 I

PLASTlC HOSE ATTACHEDRIl
QJS'TOMER lIIAIN ClON£CTlCN -~"I.Il. • I8OOl.G.

f-----14DO'-----

i2DO

! !Io~'.

I

~

- V,.

L0 0

UlO

OUTLINE DIMENSIONS 10/18/24

STANDARD INSTRUMENTATION

ON-OFF SWITCH WITH
powER ON LIGHT

F '7.00 /3/4 FPT AIR INLET
COMPRESSOR ON LIGHT

POWER CORD~rt~~..=·6=8=~~L/[-3/-4_,.FPTAIR OUTlET==%'~:---==L1 SUCTION PRESSURE GAUGE

I
22.31

\ l-- 15.88 ---1
~ DATA UNK CONNECTION

ON 35 - SOHSDA1GO &:35 - SOHSDA10D ONLY

OPTlQNAL INSTRUMENTATION

COMPUS!AT REFRIGERATED DRYER
CONTROL SYSTEM INLET TEMPERATURE GAUGE

SUCTION PRESSURE GAUGE

~~~=c==='i'~ OUTLET PRESSURE GAUGE

OUTLINE DIMENSIONS 35/50
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10. PARTS LfST

NOTES: 1.) Items 10, 11, 14 and 15 may not be included dependent
on model size, voltage and optional features.

2.) Item 8 may be located differently among units 10 thru 50.
3.) Compressor and drain locations are reversed on model

.10 thru 24.

® NOTE: OPTIONAL EZ-DRAIN ~~
HERE FOR CLARITY PURPOSES.

PARTS DIAGRAM

FOR GENERIC MANUALS

SEE RECOMMENDED SPARE PARTS LIST

ON THE INSIDE BACK COVER OF THIS MANUAL

13
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RECOMMENDED SPARE PARTS LIST
FOR 10-50 HS, AIR-COOLED

AIR-COOLED ONLY

ITEM PARTS & DESCRIPTION 10HSBA100 18HSBA100 24HSBA100 35HSDA100 50HSDA100

1 BLADE, FAN 698303 698303 \ \ 698459 697186 697186
, " .. -

2 BRACKET, WALL MOUNTING 702789 702789 702789 - -
3 COMPRESSOR 699842 699842 699841 699826 699827

4 CONDENSER 698304 698304 698401 697172 697172

5 CORD ASSEMBLY 600135 600135 600135 600135 681532

6 EXCHANGER 704083 704083 704084 707010 707010

7 FILTER-DRYER 698044 698044 698044 698044 698044

8 GAUGE, SUCTION PRESSURE 697306 697306 697306 697306 697306

9 MOTOR, FAN 698302 698302 698302 697304 697304

10 REFRIGERATION ON/OFF LIGHT - - - 697298 697298

11 SWITCH, ON/OFF W/L1GHT - - - 699611 699611

12 THERMOSTAT 697277 697277 697277 697277 697277

13 , I.O TRAP 697360 697360 697360 697360 697360

14 TIMER - - - 699270 699270

15 VALVE, SOLENOID - - - 699324 699324
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ENGINEERING SPECIFICATIONS
10-50 HS, AIR-COOLED

;'"''

'.. '~

COMPRESSORS RATINGS FANS RATINGS MAX. FUSE MIN. CIRCUIT
"

REFRIGERANT .WEIGHT

MODEL NO. VOLTS/PH/HZ RLA HP LRA NO. OF FLA HP LRA SIZE AMPACITY TYPE CHARGE LBS. KG.
FANS OZ: .

10HSBA100 11511/60
4·4 1/5 27.0 1 0.5 6 Walts .7 15 6.0 Amp \ R22 5 oz. 75 34

110/1/50 ,

115/1/60 ..
18HSBA100

11011/50
4.4 1/5 27.0 1 0.5 6 Walls .7 ' 15 6.0 Amp .R22 5 oz. 75 34

11511/60
....

24HSBA100
110/1/50

7.0 1/3 29.0 1 0.5 6 Walls .7 20 9.25 Amp . R22 5 oz. 90 41

115/1/60
,

35HSDA100
110/1/50

7.3 1/3 48.0 1 1.8 1/18 2.3 20 10.92 Amp R22 16 oz. 165 75

50HSDA100 115/1/60 8.8 1/2 58.8 1 1.8 1/18 2.3 25 12.80 Amp R22 20 oz. . 165 75
110/1/50

REV. 6/94

r-
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REFRIGERATED AIR DRYERS

O sYsrr~ 0 0 DEC. r 0 HIGH WIP.
ENERGIZED 'LJ.R~

o DRYER ON 0 OEG. C 0 i~R~E~P.

o RErRIG. ON START (DCH.) DRAIN ( 1\ )
STOP lE~P. CLOSE Uo DRAIN OPEN

1"7.l~o DRAIN CLOSED ~~

tfZF:Ksl

Ii ~8881

·COMPUSTAT
-' ... !

~; . ~..

CO.NTROLLER

6)
=

.::...
".

INTAODUCTION

The ZEKS compustat controller continuously monitors your dryers chiller temperature. The
Compustats digital display allows the operator to monitor the dryer by a touch on the command
board. Visual alarms alert unde'sireable conditions and the energy savings mode is able to pro-
vide real time savings on the ZEKS Heatsink cycl.ing drYers. .

, . .~.

ZEKS AIR DRIER CORPORATION
Malvern Industrial Park, Box 396

Malvern, Pennsylvania 19355
. 610-647-1600'·.
(800) 888-2322

FAX 610-647-9199
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BUTIONS

O~ZED
o DRYER ON

o REfRIG. ON

o DRAIN OPEN

o DRAIN CLOSED

'.~.,

• START/STOP
Pressing this button will start or stop the unit. It toggles the unit between on and off.

• EXCH. TEMP
Press this button to set the exchanger set point for the unit. On HeatSink units this controls the temperature at which the
cycling of the refrigerant compressor cycles on and off. On Non-Cycle units this establishes the High Temp. Alarm point.

• DRAIN OPEN
Press this button to set the length of time in seconds that the condensate drain will be open. This is adjustable from one (1) to
thirty (30) seconds.

• DRAIN CLOSED
Press this button to set the amount of time in minutes that the condensate drain will be closed. This is adjustable from one (1)
to thirty (30) minutes.

• % SAVINGS
Press this button to view the percent of time the compressor has been running while the unit was energized and the unit was
in the DRYER ON condition. On Non-Cycle units, this will always be 0%.

• ALARM RESET
Press this button to open the optional relay for the remote alarm. This does not correct the alarm condition which is indicated
by the flashing alarm light. '

• DRAIN TEST
Press this button to open the drain to verify operation.

• °F/oC
This key will select Fahrenheit or Celcius temperature scale for the display window. The appropriate light will indicate which
scale is selected.

LIGHTS

• SYSTEM ENERGIZED
Indicates when power is applied to unit.

• DRYER ON
This will be on when the START/STOP switch has been pressed to place the unit in operation. The refrigerant system may
start at any time when the light is on.

• REFRIG. ON
This light comes on when the refrigeration compressor is operating.

• DRAIN OPEN
This light comes on when power is applied to open the time solenoid drain.

, ' ,

\
!-- .../

•

• DRAIN CLOSED
This light indicates that the drain should be closed because no power is being applied.

,. DEG. F
Thisis on when readings are in degrees fahrenheit.

• DEG.C
This is on when readings are in degrees celsius.

• HIGH TEMP. ALARM .' _ ' •
When this light is on, it indicates that the exchanger temperature has risen to 12°F or 7"C above the exchanger temperature ' " -: "
set point on HeatSink units. '

It indicates that the exchanger has exceeded the exchanger temperature setpoint on Non-cycling units.

• LOW TEMP. ALARM
When the light is on, it indicates that the exchanger temperature has dropped below 29°F or -2°C. This condition stops the
compressor and it will not restart until the temperature has risen two degrees above exchanger setpoint.



DISPLAY

The display is composed of two 3,4" letters. These are used to display temperatures in the -9 to +99°F or + 15 to 99°C range. Temperatures
outside this range will be displayed as "EE". The display also informs you of fault or delay conditions.

• PF Indicates a probe failure. This is usually caused by a probe being unplugged, damage to the probe lead or defective
probe:

• CD Indicates that the refrigerant compressor will not start until the end of a (3) three minute safety delay. The display of "cd" is
immediately followed by the number of minutes left in the delay.

• CH Indicates that the refrigerant compressor has a crankcase heater. This heater must be energized for (8) eight hours prior to
starting the unit. Therefore, there is a built in delay on units larger than 400 scfm from the time you energize the unit until the:
compressor will start.

OPERATION

The microprocessor control on Zeks HeatSink refrigerated dryer controls the refrigerant compressor to maintain a constant exchangell"
temperature and protect the equipment. This results in energy savings by cycling the refrigerant compressor off in response to the
compressed air drying load while still maintaing the desired exiting dewpoint.

The mircroprocessor monitors the exchanger temperature for Zeks NonCycle dryers but does not cycle the compressor. Thus the energy
savings feature will display 0%.

The controller also cycles the drain valve open for preset intervals to dispose of the water condensed from the compressed air.

The controller will display a visual alarm in the event the exchanger temperature becomes too high or too low. The alarm conditions
can be signaled to a remote location through an optional alarm relay.

INITIALSTARTUP

1. Provide power to the unit. (check to be sure that the power matches the unit nameplate.)

2. Verify that the System Energized light is lit. If not have a qualified electrician to check the power supply.

3. Press the Start/Stop button. The Dryer On light should now be lit.

4. The unit will not start immediately due to the built in three minute compressor restart delay. This is indicated by a blinking of the Refrig.
On light at one second intervals. Also, the display will show the exchanger temperature followed by "cd" indicating compressor delay
followed by the remaining minutes of the delay.

5. At the end of the three minute delay, the refrigerant compressor will start if the exchanger temperature is at least 20 above the exchanger
set point. On HeatSink cycling units the factory setting is 38°F. On Non-Cycling units this factory set point of 50° is the High Temp
Alarm point. '

6. All set points for Exchanger Temperature, Drain Open, Drain Closed and Alarm Trip Points have been factory set and do not require
adjustment under normal circumstances. However, you may change these at any time even while the unit is running. The process
is quite simple. Press the button of the item you wish to set ie. Exchanger Temperature. The corresponding "Refrig On" light will
flash rapidly. Use the up and down arrow keys to adjust the set point shown on the display. Five seconds of no button activity will
cause the unit to accept the new setting. The light will stop flashing.

7. Your dryer operation is completely automatic and requires no adjustments. On HeatSink cycling units the compressor will cycle based
on exchanger temperature as it responds to system demand. You may wish to set the Automatic Drain by adjusting the Drain Open
and Drain Close settings to match your systems requirements. Follow the same procedure as described below.

TROUBLESHOOTING

PROBLEM SYMPTOM POSSIBLE CAUSE CORRECTIVE ACTION

Probe "PF" on LED Probe loose or off the connection Inspect probe cable and plug in
Display connection

Defective probe terminals Replace probe

Erratic or inaccurate Probe not completely in thermal well Inspect probe and check readings
readings against independent source (eg. i

temperature analyzer/pyrometer) both :
in exchanger well and to ambient.

Defective probe Replace probe
!

Ov~rlay Unit on but cannot Overlay connecor loose or broken Inspect ribbon and check the
access ribbon cable connection on the board
functions/setup Replace overlay

Control Board High temperature Probe problem See "Probe" sympton 'above
reading but Board lockout - " Disconnect power source and reinitiate
refrigeration system' '. . ..

start up procedures
will not run

- .. _.
, , "-, _. - -

Compressor relay bad ._.- .. Check for power from control board- . ~ - ~- . - ...
terminal

Defective control board Replace board
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NOTES:
1. CUSlOMER POWER HOOK UP AT THE CONTACTOR

ON l1, l2, L.3.
2. CUSlOMER GROUND HOOK UP AT THE GROUND LUG.
3. - -. FOR WATER COOLED UNITS ONLY.

COMPUSTAT WIRING DIAGRAM
575/3/60 VOLT
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UPPER1=LANGE ASSEMBLY :
I I ! i:! ii, I I :SHIPPING Wf. (LBS) INSTALLING OR a-wJGING iHEALTER E;~:

NUTS a BOLTS I MODEL A I B i C ! D : E ! F ; ELM. , :
'. Tl~ (AS REQID) i I;I I i I iFLTR. ' ELM. J) BEFORE STARTlNG ANY YtURK Cl.J THE" ,r~l ~ I 125HDF i 42.25 27.75 13 2" MPT I 14 ! 1" FPT MI25 200 , 20., FILTER, MAKE SURE THAT THE LINE ITIS

I l I 250HDF 42.25 27.75 13 2" MPT i 14 1U FPT M250 200 I 20 COONECTED TO IS COMPLETELY DEPRESS-
I ' I GASKET II !" II I I URIZED. A BYPASS UNE IS RECOMMENDED
'-+-' /~ 500HDF 54.25 39.75 - 13' 3 MPT i I~ 1 FPT M500 22O! 35 IF THE SYSTEM CANNOT BE SHUT DOWN.

! IIOOHDF 72.37 56.87 1 14 3"MPT! 16 1"FPT MIIOO 350 I 60 I 2) AFTER DEPRESSURIZATION IS COMPLETE,'== 1500HDF 172.50 56.87 I 15 1 4"FLG' 18 111 FPT! M1500 390 I 80 I REMOVE THE BOLTS THAT HOLD THE TOP
I == I I - I ill, I II I I I I FLANGE IN PLACE AND UFT THE FU\NGEi " '---- 1900HDF 75.75 158.75 18 I 4 FLG' 24 1 FPT i M1900! 680 I 90 j OUT a=- THE WAY. WARNING! TliEELEMENT
I I ;/'-- ~tJ~~NT 2400HDF 75.75 158.75 IS 4

I1
FLG: 24" IfllFPT IM2400 I 700 i 120 ') ISDIRECTLY OONNECTED TO THIS FLANGE.

I I - 3000HDF 88.75 I 71.75 I 18 1 4"FLG i 2~' 11 11 FPT IM3000 I 730 I 150 1 CARE SHOULD BE TAKEN TO ENSURE NO
i . I" ! II ' ! I'll ! I I DAMAGE TO THE ELEMENT.
:1 ..' 4500HDF 153 135 18! 6 FiG : ~~ :172 FLG ,M4500 I 970 235 1 3)UNSCREW OR UNBOLT THE OLD ELEMENT
~ , i , 16000HDF,! 155 ! 137 1 21 :8"FLG,~ ~ 12

11
FlG i M6000 I 1100 400 _I FROM THE TOP FlANGE AND REPLACE IT

: I i .210 11 CONNECTION : 8000HDF i .181" I 162 : 21 ' S"FlG ~b '21lFLG' MSOOO i 1200 460 1 WITH THE NEW ELEMENT.
, I .' ' , " -- . • 4) REINSTALl THE TOP FLANGE AND CHECK

AIR l I I ... SIZE (ALL DIMENSIONS ARE IN INCHES) Fffi LEAKS BEFORE BRINGING THE FILTER

INLE~ __ ~ ~-- ._, BACK 00 LINE.
----' t
...: t~ ~ i NOTES: ..

'. ~ ,- - - 1- - - - - -. \ WARNING: VESSELS MUST NOT BE $JBJECTED TO HIGHER PRESSURES I) FILTER IS DESIGNED FOR AIR SERVlCEONLY.
" ' ~ I \ ,,0 AIR : AND TEMPERATURES THAN RATED. THE NAMEPLATE ON 00 NOT ATTEMPT TO FlLTER OTHER GASES

,'i I i ~l / OUTLET ; - EACH FILTER VESSEL INDICATES THE MAXIMUM PRESSURE OR AIR CONTAINING SUBSTANCES WHICH
< I I _/ e It[ AND TEMPERATURE ALLOWED. ACCESSORIES MAY REDUCE MIGHT ~MAGE THE ELEMENT, GASKETS,

I - 1 , THESE MAXIMUM VAWES.CHECK THE INDMOOAL ACCESSORY OR HOUSING.
, • I i MAXIMUM VAWES. \'F" AcCESs:>RIES ARE INSTALLED AT THE 2) DRAINS ARE OPTIONAL.

f--' E ': FACTORY, THE NAMEPLATE WILL SHOW THE MAXIMUM RATINGS
.,- I WITH THOSE ACCESSORIES INSTALLED.

'" I A MAX. VESSEL DESIGN PRESSURE: 150P5IG (10.2 BARS) .
.. .- .- \ HDF FlLTER ELEMENT: " MAX. VESSEL DESIGN TEMPERATURE: 3O()DF. (J4gac)

... I )99.98% EFFICIENT AT 0.1 MICRO'J RETENTION NOTE: NORMAL WJRKING TEMPERATURE IS 100°F. TO'
'- ' '! ""7 \ B

1

2)FLOW ~TH IS FROM INSIDE FILTER EL,EJ.1ENT TO OUTSIDE 150°F. ABOVE THIS LEVEL CONSULT FACTORY
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